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Abstract 
Abstract 
The Cognitive Authority of Collective Intelligence 
James L. Goldman 
Michael E. Atwood, Ph.D. 
 
Collaboration tools based on World Wide Web technologies now enable and encourage 
large groups of people who do not previously know one another, and who may share no 
other affiliation, to work together cooperatively and often anonymously on large 
information projects such as online encyclopedias and complex websites. Making use of 
information created by these projects depends on perceptions of its credibility and 
quality. Advocates of collective intelligence champion the idea that with enough eyeballs 
reviewing and revising collaboratively-authored information, any errors and omissions 
are likely to be found and corrected. An important question for information science and 
for content producers/distributors is whether users share that view. 
In this three-factor laboratory study, participants were asked to read and then answer 
questions about the content and quality of two articles. Participants were randomly 
exposed to one of two indicated authoring conditions: an identified single author with 
subject matter expertise, or material that originated from a “Wiki-style” website. 
Additionally, participants were randomly exposed to one of three possible hints of the 
material’s authority: a chart showing the history of Web download activity, a list of 
references linked to sources on the World Wide Web, or neither hint. One article 
presented factual technical material; the other made a persuasive argument. 
xvi 
 
 
Participants exposed to indications of conventional authorship found the material to have 
been of generally higher quality than participants exposed to the same material authored 
Wiki-style. The chart of activity was an indicator of quality for the conventional 
authoring condition, while the list of references filled that role in the Wiki-style 
condition. Participants who use the Web more frequently were more critical of Wiki-style 
sources, and especially so in the case of the persuasive article. Men were more critical of 
Wiki-style sources than women were. 
People prefer information that they perceive is credible. For reinforcing perceptions of 
credibility, results suggest that practitioners working in collective intelligence do as much 
as they can to pierce the veil of anonymity that surrounds publicly-authored works by 
including more information about the authors, and by better describing the information’s 
editorial activity and usage.
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1:  PROBLEM STATEMENT 
1.1 Framing the Research Questions 
Hence as it is impossible for me to see or feel any Thing without an 
actual Sensation of that Thing, so is it impossible for me to conceive 
in my Thoughts any sensible Thing or Object distinct from the 
Sensation or Perception of it. (Berkeley, 1710, paragraph V.) 
What I have been talking about is knowledge. Knowledge, perhaps, 
is not a good word for this. Perhaps one would rather say my Image 
of the world. Knowledge has an implication of validity, of truth. 
What I am talking about is what I believe to be true; my subjective 
knowledge. It is this Image that largely governs my behavior. 
(Boulding, 1956, pp. 5-6) 
Information users rely on perceptions to make judgments and decisions about information 
and its source. When considering the use of information that has been authored and 
edited collaboratively online, we create perceptions and form judgments based on several 
attributes about the information and source. The research questions in this study are 
framed in terms of perception, because it is the experimental participants’ perceptions 
that are queried, and through which the study attempts to better understand how this 
relatively new authoring method is being received. 
Several attributes are investigated as research questions, including persuasive tone and 
visual hints of authority. Measurement variables of interest include perceived quality 
measures such as credibility, accuracy, thoroughness, and expertise. This section presents 
some of the arguments that support the creation and use of widely collaborative publicly-
authored works. These are followed by discussion of attributes that people recognize as 
they begin to form judgments about the potential quality of information. The selection of 
which attributes are to be investigated is reflected in this study’s research questions. 
Finally, the significance of these questions is presented in terms of the current public 
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emphasis on, and resources being invested into large scale public collaborative 
information projects. 
1.2 Publicly-Authored Materials; Wiki-style Authoring 
Growing support for widely collaborative publicly-authored works has been strongly 
promoted recently by a number of authors including (Barabási, 2003; Benkler, 2006; 
Lévy, 1997; Sawyer, 2007; Sunstein, 2006; Surowiecki, 2004). The arguments in favor of 
so-called “open source” authoring include the belief that the resulting work will 
eventually reflect the sum total of the collective knowledge of all the people who choose 
to contribute to it, and the possibility that fewer errors and omissions will escape notice 
because any reader may identify and correct any such problems. The growing ease of 
worldwide access to the World Wide Web is often cited as the technological facilitator 
which allows large numbers of people who are not known to one another personally to 
participate in a large collaborative creative process. 
Publicly-authored materials are works that are, by policy of their originators, open to 
contributions from any willing party. Open source software is the oldest widely 
recognized exemplar of this form of work. Newer instances gaining popularity include 
publicly-authored encyclopedias, dictionaries, curriculum materials, and Web directories. 
Materials that are not publicly-authored do not permit spontaneous contributions by 
unknown participants. Although offering comments to the authors of traditional works 
has been possible since the beginning of print publishing, there was no economically 
feasible way, prior to the communications capabilities of the Internet, for a work to invite 
an unlimited number of probably unknown co-authors to participate. Large traditional 
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print efforts, such as encyclopedias, may have had scores or hundreds of participating 
editors, but were never able to be opened for the public at large to submit or edit content. 
The category of software used to enable this type of information creation and 
maintenance on the World Wide Web is called “Wiki” software (Cunningham & Leuf, 
2002). It enables end users to contribute to content creation using just a Web browser. In 
this study, collective intelligence contributions to content creation, or “open source” 
authoring, will be called “Wiki-style authoring,” reflecting the widespread use of this 
software architecture. 
1.3 Trust, Perceptions of Quality, and Signaling Attributes 
When users rely on information provided by others, they consider the information’s 
source to be a cognitive authority. Patrick Wilson (Wilson, 1983) uses the phrase 
“cognitive authority” to describe the authority, influence, or credibility that one person 
(or source) carries for the recipient of information. Cognitive authority may take into 
account the author’s or source’s reputation, expertise, and track record: attributes that 
speak to whether that source is someone from whom users should and will accept 
information as accurate. 
To rely on information requires trust in its accuracy and completeness. The user of 
information must perceive that it is of sufficient quality to be trusted. Information whose 
accuracy or completeness is suspect is less useful, or perhaps not useful at all, depending 
on the circumstance. Arriving at a perception of quality may come from a belief in the 
cognitive authority of the information’s source, or it may come from empirical evaluation 
of the information itself. When the latter is impractical, people choose the former. 
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Publicly-authored materials present an interesting case: how is the quality of a publicly-
authored work perceived? What clues signal that a work with anonymous (and/or quite 
numerous) authors may be trusted? In other words, what is the cognitive authority of a 
potentially enormous and largely unknown group of collaborating authors? 
Perceptions of quality develop in the mind of an information user, and may develop long 
before the information itself is seen (or heard, read, or experienced.) Assuming rational 
behavior, these perceptions influence the degree to which the user feels that he/she can 
trust the information. Something about the information (i.e. “meta-information”) is 
processed to form a perception of quality. Let us call the information which transmits 
information about the likely level of quality a set of “signaling attributes.” Signaling 
attributes are attributes of the information which can influence the formation of the user’s 
perception of the information’s quality. 
There are potentially many signaling attributes used by information users, either 
consciously or subconsciously. Research literature, for example, contains reference lists, 
and often readers consult reference lists to form a perception of quality before investing 
time to read an article. Other signaling attributes (this is an incomplete list) may include 
the author’s name, if it is well known, highlights of the author’s biography or training, the 
name of a work’s publisher, endorsements by well known experts, a history of revisions, 
a third-party review, advertisements, and recommendations by previous users of the 
work. Publicly-authored materials project unique attributes, such as the awareness that 
the work has been made open to inspection and correction at any time by any person. 
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Signaling attributes can also be evaluated using signaling attributes (i.e. attributes of 
attributes). Many websites with product reviews now include a reader scoring system, for 
example: “7 of 13 readers found this review valuable.” This helps the reader assess the 
quality of the review, and therefore whether it can be trusted to provide accurate 
information about the primary work being reviewed. 
Objective or quantifiable attributes can also signal a level of quality. For example, in 
online shopping site Amazon.com, search results include an indication such as “80% of 
customers who searched for this product (the one returned in the search) eventually 
purchased [another product].” Citation measurements, notably “impact factors” are a 
quantification of perceptions of quality in a scholarly journal. Making the “bestseller” list 
is based on an objective quantity: number of units sold.  
For “publicly-authored” materials, revision history is a signaling attribute, and where 
specific authors’ contributions’ revisions are tracked, the individual author’s revision 
history can be a secondary signaling attribute. In Wikipedia, for example, a signaling 
attribute for an article’s quality might be an assessment of the article’s authors’ revision 
histories. In other words, are this article’s authors people who are likely to be corrected 
later, or do these authors’ contributions generally stand up over time? (Adler & De 
Alfaro, 2007; Cross, 2006) 
This study is concerned with whether information users perceive collective intelligence 
sources to be less credible, as credible, or more credible than the conventional condition 
of a well-identified individual author, or small group of co-authors. As noted, there are 
many attributes that may possibly contribute to the formation of credibility perceptions. 
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The following research questions specify which variables will be used to measure those 
perceptions of credibility, and which attributes are to be studied in terms of how they 
affect perceptions. 
1.4 Research Questions 
The primary research question to be explored in this study is: 
 Does an awareness of information’s authoring method affect 
the reader’s perceptions of its credibility? 
With respect to the two authoring methods of interest (Wiki-style authoring and 
conventional single author authoring), the experiment will test: 
RQ1 Is the perceived credibility (as reported by the participant) of 
web-based information that is authored Wiki-style found to 
be [more|as|less] credible than web-based information that is 
authored conventionally, when the only observed difference 
is the indication of authoring method? 
Null hypothesis 1a: Credibility ascribed to Wiki-style web-
based information does not differ significantly from the 
credibility ascribed to conventionally authored web-based 
information.  
As explored at length by Patrick Wilson (Wilson, 1983, pp. 31-32), people give more 
weight to information received from sources that are considered credible and therefore 
accurate; sources which he calls “cognitive authorities.” In addition to the direct 
questions about perceptions of credibility, whether people believe what they read is 
another indication of their perceptions of credibility. The experiment will include 
questions to test: 
RQ2 Is a position paper that is authored Wiki-style [more|as|less] 
persuasive than the same position paper authored 
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conventionally, when the only observed difference is the 
indication of authoring method? 
Accuracy, thoroughness, and author expertise can each be a contributor to the formation 
of cognitive authority. People may view as more authoritative information that is (or 
appears to be) more correct and complete. Their attribution of cognitive authority is also 
influence by how much the author is deemed to be within his “sphere of authority” 
(Wilson, 1983, pp. 19-20). 
RQ3 Is the source of information that is authored Wiki-style 
perceived to be more or less of a cognitive authority than the 
source of the same information authored conventionally? 
This research question is addressed by looking at the three formative elements of 
cognitive authority mentioned above: accuracy, thoroughness, and author expertise: 
RQ3a Is information that is authored Wiki-style 
perceived to be more or less accurate than the 
same information authored conventionally? 
RQ3b Is information that is authored Wiki-style 
perceived to be more or less thorough than the 
same information authored conventionally? 
RQ3c Are the authors of information that is authored 
Wiki-style perceived to be more or less 
knowledgeable than authors of the same 
information authored conventionally? 
This study attempts to measure perceived credibility with respect to authoring method. 
How the article is presented may itself have an effect on perceived credibility, especially 
with respect to authority hints that are suggested by the varying indication of authoring 
method. In other words, there is more than one way to show that web-based information 
has been authored by a particular method, and the design of the experimental materials 
8 
 
 
may have an effect that masks the intended variable: authoring method. The experiment 
will include three different presentations of the material in order to test: 
RQ4 Does the style of the indication of a hint about the content’s 
authority affect perceptions of credibility, holding both the 
authoring method and content constant? 
RQ4a Does the inclusion of a chart of web page (“hits”) 
activity affect perceptions of credibility? 
RQ4b Does the inclusion of a list of web-linked 
references affect perceptions of credibility? 
It may be the case that information received from a source viewed as credible is 
remembered better (more accurately or for a longer time) than information received from 
a source viewed as less credible. People may consciously (or unconsciously) reduce the 
memory effort expended on what is believed to be less credible information. On the other 
hand, the credibility of the source may be remembered along with the information, 
discounting its value upon later use, while the recall itself may be unaffected. I may 
remember fact x but I may also determine that fact x is suspect because I remember that I 
learned it from a less credible source. As Wilson explains this model of memory: 
When the time comes, if ever, to take an action, make a plan, or 
simply answer a question to which such a remembered item is 
relevant, we can recall it and evaluate it. Then, but not until then, we 
face the question of what weight to give to the source. (p. 31) 
Although not a conclusive solution to this issue, it would be interesting to know if factual 
recall is related in some way to perceptions of credibility, as they vary between 
conventionally-authored information and information that is authored “Wiki-style.” 
RQ5 Is there a correlation between factual recall and perceptions 
of credibility? 
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RQ5a If there is a correlation between factual recall and 
perceptions of credibility, does it vary with respect 
to the information’s authoring method? 
1.5 What is the significance of this study? 
The number of co-authors who are now contributing freely to large publicly-authored 
works is large and growing. See, for example, the list of collective intelligence efforts 
maintained by the MIT Center for Collective Intelligence ("Examples of Collective 
Intelligence," 2010). The media focus, perhaps even frenzy (Spinellis & Louridas, 2008; 
Voss, 2005), that calls attention to this phenomenon as the new way of writing large 
bodies of material, suggests that editorial effort may be drawn away from conventionally-
authored materials. As an example, Encyclopedia Britannica may find it more difficult to 
financially support its author base through sales if the best encyclopedia contributors are 
moving toward Wikipedia (Giles, 2005).  
It is not unreasonable to believe that more online information will be authored via this 
method as time goes on, as the public gets more comfortable with the idea, and as 
individual projects like Wikipedia reach critical mass. The more we rely on publicly-
authored information, the more important it is to have a good idea of the quality 
differences this new authoring method presents, and the level of trust people have in the 
resulting product. User perceptions that the materials offered by these works are 
trustworthy and credible will allow people to use them; if not, users may look elsewhere 
for trustworthy and credible content. 
Because these projects have recently come into greater public awareness, this is a 
particularly appropriate time to conduct the study described above. 
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1.6 Summary of the Problem Statement  
User perceptions about the quality and credibility of information authored in large scale 
collaborative online projects form based on certain attributes of that information, 
particularly including information about the author(s) and authoring method. The 
research question for this study asks whether users find web-based information to be 
more credible knowing that it originates from a Wiki-style authoring process as opposed 
to a more conventional authoring process where the author(s) is (are) clearly identified. 
Subsidiary research questions explore the contributions of hints of authority, including a 
chart of download activity and a list of web-linked reference, to perceptions of 
credibility.  A related question explores whether Wiki-style authoring contributes to 
persuasiveness. 
Many of the possible attributes affecting perceptions of credibility have been explored in 
previous research with regard to information sources generally, and in some cases, with 
regard to web-based information in particular. However, much of the previous research 
was not focused on the large scale collaborative online projects that have now gained 
prominence. The research on these projects has emphasized actual quality measures and 
authoring activity (content creation) behavior patterns, but not necessarily the formation 
of quality perceptions by users that is the focus of this study. The following section 
reviews the relevant published research in order to properly situate where this study 
contributes to closing gaps in that body of work. 
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2:  REVIEW OF RELEVANT LITERATURE 
2.1 Prior Work: a Gap at the Intersection of Two Concepts 
Cognitive authority is a term that helps us understand how we assess the quality of 
information based on what we know about its source (section 2.3). Collective intelligence 
refers to the creation of a body of knowledge assembled from contributions of many 
people – ideally everyone with something relevant to offer (sections 2.2 and 3.2). By 
exploring the cognitive authority of collective intelligence, we are seeking to understand 
whether knowledge about the source of collectively-created information contributes 
positively, or negatively, to an assessment of its quality. To see where this study fits in 
the context of prior research, it is effective to understand that work in terms of these two 
intersecting concepts. Much research on cognitive authority has attempted to identify the 
recognizable attributes of information and information source that people use as they 
form cognitive authority judgments, and the attributes that do not influence those 
judgments. The attributes do vary in their impact, however, with relation to the type of 
information being assessed. Prior research has not specifically addressed an examination 
of these attributes in the context of collective intelligence: information collaboratively 
created in large scale online projects. 
Matters of trust and credibility are intertwined with the collaborative creation, 
organization, and presentation of information across the whole spectrum of human 
knowledge, so consequently there are extensive materials in these areas. The scientific 
literature most relevant to issues surrounding the perceptions of quality attributed to open 
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source (publicly-authored) materials falls into the following headings that will form the 
organization of this literature review. 
 Cognitive Authority 
 Collective Intelligence 
 Definitions of Trust and Credibility 
 Credibility: studies of the perceived quality of web-based information 
 Credibility and Persuasion 
 Recommender Systems   
Cognitive authority is the central question of this study: whether information which is 
authored publicly has the same, more, or less perceived authority than conventionally 
authored materials. Collective intelligence proponents argue that only by opening 
authoring activity to the public can all of society’s intelligence be leveraged. Turning to 
user perceptions about the collaboratively authored materials, issues of credibility, trust, 
and information quality need be understood. Those perceptions are formed from a 
landscape of information and source attributes, and information scientists have studied 
many of them. Whether cognitive authority arising out of credibility and trust can make 
information and information systems more persuasive is also an intersection of prior 
research, and is related to RQ2. Persuasiveness in a collective intelligence context is a 
necessary ingredient for effective collaborative recommender systems, as discussed in 
section 2.7. 
2.2 Collective Intelligence 
Virtually all of the discussions of the authority and credibility of sources of information 
in sections 2.3 and 2.5 assume that the sources are identifiable. The conventional case is 
that the source is a single person, and that the person’s identity is known, and therefore an 
assessment of his authority may be made (or obtained). If the source is not a single 
person, it would commonly be assumed to be a small but still identifiable group of 
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people, such as the co-authors of a book, or the members of a committee, group, or team, 
the employees of a business organization, or creators of a website. 
Because the Internet now provides communications facilities that allow enormous 
numbers of anonymous strangers to collaborate on recording information and authoring 
collaborative works, a re-examination of what is meant by the source of recorded 
information is in order. First, we must examine the recent arguments in favor of “open 
source” authoring methods before we can consider it as a source of information whose 
authority is to be evaluated. Those arguing in favor of open source methods of authoring 
rely mainly on the following two base arguments. One is that allowing contributions from 
all with appropriate information necessarily implies that a work will eventually 
encompass all available knowledge from the contributors. The other is that a work 
collaboratively authored will have a higher quality (or greater accuracy) than any work 
authored by an individual or small group with even the greatest expertise in the subject 
area. As Aristotle explained the concept two thousand years ago in Politics: 
For the many, of whom each individual is but an ordinary person, 
when they meet together may very likely be better than the few good, 
if regarded not individually but collectively, just as a feast to which 
many contribute is better than a dinner provided out of a single 
purse. ... Hence the many are better judges than a single man of 
music and poetry; for some understand one part, and some another, 
and among them they understand the whole. (Aristotle, 330 B.C., 
Book III, Part XI) 
“Collective Intelligence” is one term used to describe the consolidated production of 
work by a group of people where the size of the group is large: larger than would be 
possible if the group were to assemble itself by directed selection. Collective intelligence 
is applied to describe a group’s effort when the group is the entire public within some 
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sizable scope (e.g. everyone in the village) or when the group is formed by voluntary 
association (e.g. people who register to contribute to an open authoring process). The 
arguments in favor of so-called “open source” authoring include the belief that the 
resulting work will eventually reflect the sum total of the collective knowledge of all the 
people who choose to contribute to it, and the possibility that fewer errors and omissions 
will escape notice because any reader may identify and correct any such problems. The 
growing ease of worldwide access to the World Wide Web is often cited as the 
technological facilitator which allows large numbers of people who are not known to one 
another personally to participate in large collaborative creative processes. Long before 
the World Wide Web, information scientist Jesse Shera wrote that “the society 
collectively knows all the contents of all the encyclopaedias, the reference books, the 
proceedings of learned societies, et cetera, that have ever been published” (Shera, 1970, 
p. 83). Collective intelligence advocates would argue that the World Wide Web now 
allows information users to realize in practical terms the benefit of what Shera had only 
asserted as a concept. 
2.2.1 Social Epistemology 
Even though advocacy for the recognition of the value of “collective intelligence” has 
gained popularity and momentum in recent years as the World Wide Web has achieved 
such large mindshare, the notion of a body of knowledge residing in a group of people 
rather than just in its individual members is not new, and predates computer networks. 
The concept called “social epistemology,” originated by Egan and Shera in the 1950s 
(Budd, 2002; Egan & Shera, 1952; Furner, 2004), combines epistemology (the study of 
knowledge) with sociology (the study of society) to create “the study of knowledge in 
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society” (Shera, 1970, p. 86). Shera goes on to say that “It [social epistemology] should 
provide a framework for the investigation of the entire complex problem of the 
intellectual process in society; the study of the ways in which society as a whole achieves 
a perception relation to its total environment” (p. 86).  
2.2.2 Recent arguments for collective intelligence 
More recent writings on collective intelligence focus on its potential to assist people and 
make the world better, rather than focusing on the study of how the collective intelligence 
comes into being. Collective Intelligence is also the title of a book (Lévy, 1997) by Pierre 
Lévy that projects forward in time, painting an optimistic picture of the future of human 
society where all people work together across space and time, harnessing the power of 
their collective intelligence to solve virtually any problem. According to Lévy, “No one 
knows everything, everyone knows something, all knowledge resides in humanity” (p. 
13). This may sound like a trivial point, but his argument in this book is that today’s 
Internet and the communications infrastructures that will evolve from it will allow 
everyone to benefit from everything that everyone else knows, which is therefore the sum 
total of available information. Among the benefits Lévy describes is the emancipation of 
each individual from a material focus on economic production thanks to the ability to tap 
into the collective intelligence of humanity. The collective knowledge base is built upon 
involvement and contributions from all. While Lévy does not focus on the details of how 
that knowledge base is built, he does believe that an open source authoring model will be 
the facilitating factor. 
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James Surowiecki, in The Wisdom of Crowds (Surowiecki, 2004), sees open source 
authoring not as creating the utopia described by Lévy, but instead sees open source 
authoring as being able to draw from the public a wisdom that no one individual can 
access. He cites numerous examples where the collective intelligence of a crowd far 
exceeds that of any of its individuals considered separately. One example cited by 
Surowiecki is Google’s World Wide Web search engine. Google may return thousands, 
or perhaps tens of thousands, of web pages that text-match the desired words or phrase. 
Yet large numbers of web pages are ranked in a way that is often very effective at 
bringing the most useful matching web pages to the top of the rankings. Amento, 
Terveen, and Hill verified this by comparing link-based metrics with expert evaluations 
of web page content. (Amento, Terveen, & Hill, 2000). This works because Google 
harvests the collective intelligence of millions of web pages: its rankings are based on 
how many other web pages link to each web page. Links to a web page are analogous to 
an endorsement by the author of the linking web page, and therefore a high search engine 
ranking is analogous to an endorsement by all web page authors. 
2.2.3 Diversity and Liberty 
Throughout the book, Surowiecki emphasizes two preconditions that are necessary for 
wisdom to emerge from collective intelligence. The crowd must exhibit a wide diversity 
of opinion. Wisdom from collective intelligence does not emerge from consensus, but 
rather from some mechanism that is able to aggregate and summarize the divergent 
intelligence contributed by people in the crowd. This is similar to the argument for 
diversity put forth by Scott Page in The Difference (Page, 2007). The second precondition 
is that individuals must be free actors, unconstrained by external forces. If people within 
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the group are under the influence of either an authority figure (e.g. employer, government 
official, etc.) or peer pressure, then their individual contributions may be distorted into 
conformity by those influences, eliminating the advantage of diversity of opinion within 
the group. 
The argument for the importance of diversity of viewpoint and style in the development 
of collective intelligence has also been noted in an analysis of the peer influences in two 
online collaborative publicly-authored encyclopedias. One encyclopedia’s content and 
contributors were found to be voluntarily more responsive to the site’s more formal and 
less flexible style and content guidelines than was the case for the other. The study’s 
authors expect that collaborative knowledge efforts, no matter how open they may at first 
appear, will eventually succumb to conformity and a reduction in diversity if a culture of 
enforcing formal style and content guidelines emerges (Emigh & Herring, 2005). In a 
related study (Viegas, Wattenberg, Kriss, & Van Ham, 2007), and perhaps not 
surprisingly, researchers found that an administrative control and coordination 
infrastructure grew faster than substantive content once a large publicly-authored 
encyclopedia reached a critical mass (in terms of number of articles and 
contributors)(Gladwell, 2002). This may indicate a practical limitation in the breadth that 
may be achieved by any one collective intelligence initiative. 
A widely cited argument for open source authoring and open source problem solving is 
presented in Wikinomics (Tapscott & Williams, 2006). The book’s title suggests an 
economics model based on mass collaboration, taking its inspiration from “wiki” 
software that allows any number of people to collaborate in the creation and maintenance 
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of a website. The authors cite successful open source software projects such as Linux, 
and the rapidly growing publicly authored encyclopedia Wikipedia in support of their 
position, although they address neither the perceived nor the actual quality of either, 
relying instead on the popularity of the two examples as evidence of effectiveness. Much 
of the book goes beyond the traditional notions of collaborative authoring (applications in 
words and software) to show how open source engineering, science, business, and 
medical endeavors have, and will continue to emerge. In some examples noted by 
Tapscott and Williams, notably difficult engineering or scientific problems that would 
traditionally be attacked by internal corporate teams of qualified engineers and scientists 
were instead thrown open to the public, or at least to a much larger external network, via 
the Internet. In these cases, the harvesting of additional and more diverse talent led to 
either a quicker or less expensive solution than would have been the case had the solution 
been developed privately. The authors acknowledge the risk of “giving away” the 
benefits of one’s efforts, or even one’s intellectual property by voluntarily contributing to 
public initiatives such as Wikipedia, but they try to establish that there are compensating 
economic incentives to do so. 
2.2.4 Social Networks 
The power of mass collaboration is also promoted from a social network-centric point of 
view. In The Wealth of Networks (Benkler, 2006) and in Linked (Barabási, 2003), the 
emphasis is on the one-to-one and one-to-many connections that characterize networks, 
and in particular social networks. Creation of stores of collective intelligence may be 
accomplished by unconnected strangers, but these authors argue that more effective 
efforts will come out of social networking’s virtual communities.  
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Just as research literature supports a feeling of “community” among those who are 
familiar with not only the material, but with one’s fellow authors and their perspectives, 
the same community feeling now begins to emerge in communities outside of academia. 
A handful of people may begin contributing to a narrowly focused topical wiki-style 
website. As news of the effort spreads by personal communication and via search 
engines, others who share an interest in the same topic become aware of the small but 
growing store of information, and point their Web browsers to take a look. The degrees 
of separation that Barabási describes ensure that some newcomers will not have been 
previously known by the site’s originators, but will be linked to someone who is linked to 
one of them. Of this expanding circle of awareness, some will choose to actively join the 
virtual community by contributing additional material, or by commenting on or 
correcting what is already there. Since people each have multiple interests, it is not long 
before contributors to this small topic-specific information store will have linked it to 
other related, though not identical, topic-specific information stores. This creates a mini-
web of linked and related websites that may, if it gathers sufficient critical mass, become 
an indispensable source of information on a sphere of topics. The network of interlinked 
information grows in lock step with the growth of the social network because new 
contributors are drawn into the network by people they know or by the information that is 
there, and new information is drawn into the network out of the connections with and 
among the collaborators. Achieving a sufficient critical mass of content such that it 
becomes a vital information source is the phenomenon described by Malcolm Gladwell in 
The Tipping Point (2002).  
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On the basis of hundreds of years of shared knowledge creation in print-based research 
publishing, it could be argued that the above-described creation of shared knowledge 
through social and computer network-based information stores was exactly what Shera 
and Egan had envisioned as social epistemology’s eventual benefit when they coined that 
term in the 1950s, even though they had had neither the communications networks nor 
the computing power to see evidence of it at that time.  
2.2.5 Wikipedia 
Wikipedia, the online and publicly-authored collaborative encyclopedia, is the current 
poster child for a contemporary instantiation of collective intelligence. If Wikipedia’s 
limitations as a credible representation of our collective intelligence limit its usefulness, 
then the entire concept may be subject to some doubt. 
Wikipedia is based on a genre of software called “Wiki” whose purpose is allowing more 
facile collaboration for the collection and editing of website content by those not versed 
in Web skills like HTML. Indeed, Wikipedia is a (very complex) collaboratively authored 
website, attracting more activity than most. The English language version of Wikipedia 
reports holding more than two million encyclopedia articles that have been edited more 
than 172 million times (Wikimedia, 2007). Because Wikipedia has attracted so much 
activity and attention, it has also become the subject of many academic studies and media 
stories (Wikipedia, 2007b). Directly addressing whether the collective intelligence of a 
multitude of contributors could rival the best subject matter experts, a study in Nature 
magazine alleged that Wikipedia was virtually as accurate as the Encyclopaedia 
Britannica (Giles, 2005), although this study’s methodology was later questioned by the 
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Encyclopedia Britannica (Ellison, 2006). Chesney asked subject matter experts to 
evaluate Wikipedia articles both in the area of their expertise and articles whose subject 
matter was unfamiliar. Chesney found some support for the quality of information in 
Wikipedia, but cautions that the study’s sample size was small, the only significance 
found was at the ten per cent level, and that “according to data collected during this 
project, 13 percent of the articles [in Wikipedia] contain mistakes” (Chesney, 2006).  
That Wikipedia does not, at least at this time, fully embody our society’s collective 
intelligence is evidenced by two recent articles warning of Wikipedia’s limitations, as 
well as by the online encyclopedia’s own article on the matter, and a news story about 
less than objective contributions. Denning et al. note that Wikipedia risks include 
problems of accuracy, unknown motivations and expertise of the contributors, volatility 
of information contained in the articles, inconsistent depth of coverage, and frequently 
uncited sources (Denning, Horning, Parnas, & Weinstein, 2005). Waters cites examples 
of why Wikipedia falls short of an authoritative reference source for academic work 
(Waters, 2007). The Wikipedia article “Why Wikipedia is not so great” goes into much 
detail about the encyclopedia’s shortcomings (Wikipedia, 2007a). A recent story reported 
by Reuters revealed that United States government intelligence agency computers had 
been used to make editorial “contributions” to Wikipedia articles in favor of government 
policies and positions (Mikkelsen, 2007). 
Forte and Bruckman found evidence that the “collective intelligence” concept facilitated 
by Wiki-style software has an unintended yet beneficial feedback effect. In addition to 
contributors adding to the collective stored knowledge online, the online interaction with 
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the website and with fellow collaborators encouraged student writers to contribute more, 
and thereby get exercise with which to improve their writing skills (Forte & Bruckman, 
2006).  
2.2.6 Not Just Words 
Collective intelligence need not be collected and stored only in words. As Weiss (2005) 
points out, large repositories of collaborative work are growing rapidly around picture 
sharing (e.g. Flickr and Picassa) and video sharing (e.g. YouTube). Creative people have 
created new views of collective information stores by combining existing content in new 
ways. For example, combinations of tourist destination information, including pictures, 
combined with recommendations from recommender systems together with maps and 
aerial/satellite photography can create powerful tourism guides that go beyond what any 
smaller group could reasonably produce working in isolation. 
2.3 Cognitive Authority 
All I know of the world beyond the narrow range of my own 
personal experience is what others have told me. It is all hearsay. But 
I do not count all hearsay as equally reliable. Some people know 
what they are talking about, others do not. Those who do are my 
cognitive authorities. (Wilson, 1983, p. 13) 
Some knowledge is gained through our own personal experience: that which we 
ourselves can see, hear, touch, smell, and taste. For the acquisition of this kind of 
firsthand knowledge, our cognitive authority is the rarely challenged belief that our 
senses do indeed transmit accurate reflections of the world to our brains for storage and 
later recall and reuse. As we live our day-to-day lives, we constantly use memories of 
what we have seen, heard, touched, smelled, and tasted, and this, in part, builds the 
knowledge that guides us. 
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Cognitive authority is a phenomenon that allows someone to know something, or possess 
knowledge, that did not originate from personal experience. With cognitive authority, 
someone may trust the source of information, and therefore the information itself. 
Without it, our natural inclination is to disregard, or to give less weight to information we 
receive. Without being able to assign cognitive authority to the source of information that 
reaches us, our natural inclination is to hold the information at a distance, to avoid the 
devotion of resource (energy) to storing it, and to avoid making use of it for anything we 
deem important. The use of information is what transforms it into knowledge (Schön, 
1983), and knowledge is not likely to evolve from information whose use is contravened 
by the absence of cognitive authority.  
Kenneth Boulding gives a colorful personal reflection of how information received from 
others combines with personal memory and experience to alter our view of the world 
around us, which he calls “The Image” (Boulding, 1956). Sitting in his office, Boulding 
describes the scene around him in terms of the scene that he can personally see. 
Expanding on his personal sensory perceptions, Boulding goes on to explain how much 
he knows, or believes to be true, about the world beyond the limitation of his view. He 
knows the geography of his campus beyond the office window, his village, and his region 
from prior personal experience, but further, he also knows about the geography of the 
nation and other continents because he has heard from, and read the recollections of 
others. His “image” is his knowledge of the world formed from the combination of his 
own perceptions and information received from the perceptions and reports of others. 
Boulding notes that information thus received arrives at various times as what he calls 
“messages.” He concludes that “The meaning of a message is the change which it 
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produces in the image,” (p. 7) meaning that each new bit of information becomes 
knowledge in the way it modifies or supplements what he knows about the world. 
This study will look at the credibility of, and trust placed in, online information as 
affected by whether the author is an identifiable individual or a large anonymous group of 
contributors. The relevant literature includes work that addresses the nature of cognitive 
authority so that we may better understand how that authority is affected by the type of 
author, as well as by other factors. From early theoretical treatments of the nature of 
knowledge by philosophers Plato and Hume, to more recent information science-oriented 
treatments of cognitive authority by Hardwig, Fallis, and Wilson, the theme of the 
identity of the information’s source affecting the credibility accredited to that information 
is evident throughout. 
2.3.1 Philosophical Foundations 
The philosophical underpinnings of the study of knowledge and how we, as humans, 
come to develop and possess knowledge start as far back as the dialogs of Plato. 
Theaetetus (Plato, 368 B.C.) was one of the earliest works to explore the nature and 
origins of human knowledge. The dialog touches on concepts of perception. In it, 
Socrates demonstrates that how something appears for someone is essentially the reality 
as far as that person is concerned. Charmides (Plato, 380 B.C.) explores the limits of how 
much one knows, and how one knows what one does not know. 
Philosopher David Hume, writing in the eighteenth century, says that “All reasonings 
concerning matter of fact seem to be founded on the relation of Cause and Effect.” 
(Hume, 2000 / 1748, p. 25) By that, he means that the way we know something about the 
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world (i.e. a fact) is by remembering how we came to know that fact. We can always ask 
ourselves how we know something, and respond by recalling how the information came 
to us: whether by personal experience, or by way of someone else sharing information 
with us. It is knowledge of the source of the information that allows that information to 
exist. Because awareness of the source is so vital, Hume asserts (and attempts to show 
through logical argument) that knowledge acquired through others (“evidence”) is never 
as powerful as that which is acquired through one’s own senses (“experience”). However, 
he does not seek to minimize the importance of knowledge acquired through others: 
“…we may observe, that there is no species of reasoning more common, more useful, and 
even necessary to human life, than that which is derived from the testimony of men, and 
the reports of eye-witnesses and spectators.” (Hume, p. 84) 
Don Fallis (Fallis, 2004) focuses on verification of the accuracy of recorded information 
by tying together some of the philosophical work on the nature of knowledge mentioned 
above with the more practical aspects of library science. His goal is to show that the 
earlier foundation work in the study of knowledge, epistemology, though previously 
oriented to human memory-based information, can inform or guide the verification of the 
accuracy of information recorded external to human memory. One way he does this is 
through the argument of best explanation of evidence as Hume suggested. How may we 
best explain why a particular fact (or piece of information) has come to be recorded 
wherever, and in whatever form that it has taken. This is particularly appropriate to 
information appearing on World Wide Web pages. When evidence regarding the 
accuracy of information is contradictory, Fallis adopts Hume’s “preponderance of the 
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evidence” criteria. “A wise man, therefore, proportions his belief to the evidence” (Hume, 
2000 / 1748, p. 84). 
Fallis organizes concepts of accuracy verification under four headings: Who testifies, 
How many testify, What they testify to, and How they testify. When Fallis says “Who 
testifies,” he is referring to knowledge of the source as an authority. How is the source 
known to be an authority? Fallis points to one’s own past track record with the source, 
the experience of others with the source, and absence of any indications of bias or 
intentional misdirection. He does, however, acknowledge there are some shortcomings 
for each of these types of evidence of the authority of a source. 
How many testify is also called “independent corroboration.” While we may not be able 
to readily assess the expertise of the source, we may come to accept some information as 
accurate if it is received consistently from a multitude of independent sources who are not 
simply repeating one another. 
Collective intelligence (see below) may be the way to combine Fallis’s Who testifies and 
How many testify tests into one, when the exact identify and quantity of the author is 
masked by the contributions of many. These tests may be combined by accepting that 
publicly-authored materials include the testimony of those who must know what is 
known. That it has been corroborated by others is evident, or else the testimony would 
not continue to appear in the collaborative materials. Whether an awareness of collective 
intelligence as an information source will be accepted as equivalent to Fallis’s 
independent corroboration test of authority is the central theme of this study. 
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“What they testify to: Plausibility and Support” is how Fallis addresses examination of 
the information itself for clues to its accuracy. Drawing from philosophy, Fallis argues 
that information users should consider the plausibility of the information being presented 
and the evidence offered in support of a claim. The more implausible the claim, the 
stronger must be the evidence offered in its support. This study does not focus 
specifically on how information users make use of embedded evidence in their 
assessments of cognitive authority. But this study does examine descriptors of the 
collective intelligence process in a persuasion context as an independent variable to see if 
those descriptors are taken as stronger evidence in support of certain claims than the 
corresponding descriptors of the conventional authoring method. The descriptors include 
descriptions of Wiki-style websites and charts of editorial activity levels. 
Collective intelligence may also address the “conflicting experts” dilemma investigated 
by philosopher Alvin Goldman (2001). If a non-expert receives conflicting information 
separately from two alleged experts, he is in the uncomfortable position of having to 
choose which one is really the expert without himself having the expertise to make such a 
judgment. Without access to collective intelligence, the non-expert falls back to the tests 
of plausibility and supporting evidence described by Fallis. With access to collective 
intelligence, the non-expert may be able to assess the expertise of the experts by relying 
on their past track records, otherwise difficult for the non-expert to access (Goldman, 
2001, pp. 106-108). Presumably, with many eyes watching widely shared information, a 
dishonest or incomplete track record would not be perpetuated for very long, ensuring the 
non-expert access to the tools with which to choose the better expert. 
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“How they testify” refers to the idea of using form rather than content as an additional 
indicator of accuracy. Some elements of form may include language syntax, spelling, 
clarity, readability etc. Fallis notes that on websites, elements of form used for evaluation 
may also include things not applicable elsewhere (e.g. navigation features). Interestingly, 
he notes that “it is not clear that the features of Web sites that are usually proposed as 
indicators of accuracy are really correlated with accuracy” (Fallis, 2004, p. 473), and 
suggests that the correlation between format-based indicators or accuracy and actual 
accuracy be studied further. He also cautions that once the elements of form that people 
rely upon for credibility judgments are known and publicized (Abels, White, & Hahn, 
1997; Fogg, Marshall, Laraki, et al., 2001; Fogg & Tseng, 1999) then website authors 
will target those elements without altering their substantive content. 
2.3.2 Second-hand knowledge 
Firsthand knowledge gained through personal experience is but a small part of the store 
of knowledge that we develop over the course of a lifetime. The balance is transmitted 
from, or obtained from others, either directly or indirectly. The field of the study of the 
creation, organization, transmission, storage, and use of information is called information 
science. It could be argued that the most important part of the study of information is the 
study of its use because the use of information creates knowledge. Cognitive authority is 
essential to the understanding of the use of information to create knowledge because 
without being able to recognize the cognitive authority of the information’s source, its 
value will be neglected or under realized. “In most disciplines, those who do not trust 
cannot know; those who do not trust cannot have the best evidence for their beliefs” 
(Hardwig, 1991, p. 693). Hardwig argues against those who would believe that 
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knowledge rests on empirical evidence – that knowledge can evolve from information 
that is verifiable independently of its source. His largely logic-based philosophical 
discussion probes the limits of what is possible for an individual to know firsthand, 
supporting the notion that most knowledge is acquired second-hand. Further, Hardwig 
explores the sufficient and necessary conditions that must exist in order for one person to 
have confidence that the information known by another, and relayed to him, has a high 
likelihood of being correct. The argument rests on not only a belief in the second person’s 
expertise or experience, but also a belief in the second person’s personal integrity. 
Hardwig says, in effect, that in order for a trust relationship to allow knowledge to 
develop, cognitive authority must first derive from both the qualifications and the ethical 
(moral) character of another. “But if much of our knowledge rests on trust in the moral 
character of testifiers, then knowledge depends on morality and epistemology also 
requires ethics” (Hardwig, 1991, p. 708) 
Patrick Wilson’s book Second Hand Knowledge (Wilson, 1983) reviews in detail the 
sources and nuances of cognitive authority. Cognitive authority is not an attribute of a 
person “with authority;” rather it is a relationship between someone with information to 
share, and the person or people with whom that information is shared. The relationship 
Wilson describes is not a yes/no proposition: it can be described by its strength. It is not 
like other uses of the word “authority” because it is not imposed by one upon another; 
rather it is accepted by one from another voluntarily. 
In addition to its strength attribute, cognitive authority is characterized by Wilson as 
extending within a sphere, by which he means the scope of matters on which the 
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authority is acknowledged to have expertise. Just because we trust someone as our 
cognitive authority on subject x does not necessarily imply that we will also attribute that 
cognitive authority with regard to subject y, depending on how great we perceive the 
distance between subject x and subject y to be. Wilson also suggests a number of ways by 
which an authority comes to be recognized as being an expert, or having some expertise, 
in a particular subject matter. All of these concepts: the degree to which someone is 
viewed as a cognitive authority, the extent of that authority, and the foundation on which 
it rests are directly related to the subject of this study focusing on perceptions of trust 
related to knowledge of an author or group of authors. 
2.3.3 Journalism, advertising, and bias 
Some studies of the cognitive authority of journalistic (i.e. news media) sources have 
found that in the absence of familiarity with the information’s source, and as outlined by 
Fallis (2004), people fall back on a direct though possibly non-expert assessment of the 
information itself, including consideration of how well the information is presented, how 
plausible and convincing it is, and how well supported with evidence or examples (Slater 
& Rouner, 1996). There is an effect by which the assessment of the information carries 
over into an assessment of the source. In other words, the cognitive authority accredited 
to the unknown or unfamiliar source increases once the user has favorably evaluated the 
content of the information, even though there is not any additional information presented 
as to the identity of the source (Austin & Dong, 1994; Slater & Rouner, 1996). McKenzie 
and Lutz also looked at this effect in the context of advertising rather than news stories 
(MacKenzie & Lutz, 1989).  
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The subject of source bias is a focus in news media studies, and while bias may not 
diminish cognitive authority, it may limit the usability of information believed to be 
biased. (Rouner, Slater, & Buddenbaum, 1999) We may respect the authority of the 
speaker, but we may not find the message credible. Or, we may have the opposite 
perception that the source is biased and therefore not credible, while certain information 
from that source is judged valuable: “Conversely, one of the low scoring resources that 
was seen as scientifically biased, was also consistently described as having good 
content…” (Sumner, Khoo, Recker, & Marlino, 2003, p. 273).  How credibility 
judgments are formed more generally is considered below. 
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2.4 Definitions of trust, trustworthiness, and credibility 
“The notion of credibility has two components: competence and trustworthiness.” 
(Wilson, 1983, p. 15)  
Recent work in the area of perceived credibility of information found through the Internet 
has applied concepts of credibility and trust that existed prior to the Internet’s emergence 
to the more recent information sources and providers. Trust and credibility are two terms 
often used together, but they are not synonymous: trust is a relationship; credibility is a 
perception. 
2.4.1 Trust 
Trust is a fundamental notion in the process of turning information into knowledge 
through experience. Without trust that some information is at least to some degree 
accurate, information is given wide berth. With trust that information is largely accurate, 
we learn to rely upon it, and become confident in our ability to act upon it. This may be 
an instinctive reaction learned from earlier evolution when humans depending on hunting 
and gathering to survive. Numerous incorrect actions based upon inaccurate information 
about the location of prey might lead to difficulty finding food, so people had to quickly 
distinguish which information about food sources could be trusted from that which could 
not. Incorrectly trusting incorrect information about the location of an adversary would 
be dangerous indeed. 
Trust is also used to describe a relationship between people, and between people and 
organizations (Shneiderman, 2000). Trusting someone implies a justified expectation that 
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they will do as they promised, and will refrain from doing harm (similar definition in the 
online context: Corritore, Kracher, & Wiedenbeck, 2003, pp. 739-740). For example, 
since I trust the motivation and experience of a physician who tells me something 
important, I am able to act upon that information, even though I have little else by which 
to judge whether the information he has given to me is correct. For this study, we will 
consider trust in a person (or organization) as the source of information to be an attribute 
of cognitive authority that leads to trust in the information itself. Matters of interpersonal 
and business level trust, though important to both online and offline transactions, are 
outside the immediate scope except as they apply to establishing or enhancing the 
cognitive authority of a source (Corritore, et al., 2003). Trust is also an important 
foundational element for the establishment of healthy social networks. As mentioned 
above, social networks are always established when collaborative authoring is underway. 
Collaborating authors must be able to trust one another, else they will not find credibility 
in each others’ contributions, and will be unable to build upon each other’s work.  
A related word, trustworthiness, is an attribute of the object of trust: that which may be 
trusted. The physician in whom I place my trust exhibits, in my opinion, trustworthiness. 
A company whose website I have just seen for the first time has not yet become 
trustworthy for me. 
2.4.2 Social trust and social networks 
Social trust, as distinguished from epistemic trust, is demonstrated to be an essential 
ingredient for the construction of social knowledge by Ashley McDowell  (2002). When 
working as individuals, we build epistemic trust based on signaling attributes presented 
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by known information and from past experience with it. But when working 
collaboratively in a social network, we build social trust by knowledge of the actions and 
intention of fellow collaborators. The nature of this type of trust in social networks, as 
explained in great detail in Jennifer Golbeck’s dissertation, although relevant, will be 
outside the immediate scope of this study (Golbeck, 2005). But this study will need to be 
aware of the possibility that a breakdown in social trust may adversely affect the 
recognition of cognitive authority in social network-based knowledge. 
2.4.3 Defining Credibility 
Credibility is the perception that something is correct. If something is thought to be 
correct, it can be believed. Credible information is believable information, and credible 
people are believable people (Fogg, Marshall, Laraki, et al., 2001). Information cannot be 
credible all by itself. To be credible, someone must have made a judgment of credibility. 
Information which is credible for one person may or may not be credible for another. 
Trust may evolve from confirmed credibility. We may have reason to believe that a story 
in a respected newspaper is correct, or at least that it is not very incorrect, but we may 
withhold our trust in its source (the newspaper) until further corroborating evidence is 
obtained, probably in the way of numerous additional verified stories. Echoing Wilson, a 
related interpretation of credibility holds that both trustworthiness and expertise are 
required to arrive at a perception of credibility. In order to arrive at a perception of 
credibility under this interpretation, the information recipient must believe that the source 
is not attempting to intentionally deceive (trustworthiness) and has the knowledge and/or 
experience to avoid providing incorrect information (expertise). If the information source 
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is both honest and knowledgeable, there is little reason to doubt the accuracy of the 
information being provided (Fogg, Marshall, Laraki, et al., 2001; Fogg & Tseng, 1999). 
Credibility is a broad concept and is used differently in different contexts. As Rieh and 
Danielson (2007, p. 307) note, citing several others, in information science credibility can 
be used a “criterion for relevance judgment” where relevance is used as a proxy for the 
expected level of information quality. Until the information content is itself digested and 
evaluated for accuracy, completeness, timeliness, and so on, a user must form an opinion 
or belief about how good the information is expected to be. Therefore, credibility is 
always a belief, or perception, held by a person, and neither a fact about nor an attribute 
of the information itself (Fogg & Tseng, 1999). The perception of credibility need not be 
confined to information per se; it may also extend to the computer system, website, 
network, or provider from which the information is retrieved. 
2.4.4 Source, Message, and Media Credibility 
Source, message, and media credibility are often used to explain the cues that people use 
as they form their credibility judgments (Metzger, Flanagin, Eyal, Lemus, & McCann, 
2003).  
Source credibility is a judgment about information’s credibility that arises from, or is 
influenced by, knowledge of or awareness about the information’s source. In order to 
have source credibility, the source cannot be completely unknown, and this is usually 
true. Examples of sources may be the book in which an item appears, the newspaper that 
publishes a story, the television network that distributes a program, the author, website, 
journal, or the publisher that appears to be the origin of the information. 
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Perceptions of source credibility form before information is received or retrieved, e.g. “I 
think the Wall Street Journal is a quality newspaper but I wouldn’t believe discussion 
forums on the Web.” Such a judgment is made regarding any information coming from 
these sources, and not about a particular item. 
Message credibility refers to influences on credibility arising from the content and/or 
form of the message. A factor influencing message credibility is the content of the 
information itself; this is sometimes thought of as content credibility: where someone 
judges the credibility of information using the information itself as the guide. An 
information user’s ability to establish credibility from content alone is sometimes related 
to the person’s previous familiarity with the subject matter (Wathen & Burkell, 2002, p. 
136). Other factors of message credibility include “structure, language, and presentation” 
(Rieh, 2010, p. 1339). 
When conventional news media outlets (television, radio, newspapers) conveyed the bulk 
of mass communications, research focused on media credibility as a specialization of 
source credibility to examine how the media influences credibility. Now that the World 
Wide Web has eaten into the delivery of significant portions of the content that traditional 
media used to dominate, studies have shifted focus to look at the credibility of web-based 
information and of websites. (Flanagin & Metzger, 2000; Fogg, Marshall, Kameda, et al., 
2001; Fogg, Marshall, Laraki, et al., 2001; Fogg & Tseng, 1999; Metzger, 2005, 2007; 
Metzger, Flanagin, Eyal, et al., 2003) Media credibility is not the same as source 
credibility: the media is the means or mechanism through which content reaches us, while 
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the source is the originator (i.e. author) of the content. Information created by one source 
may reach users through different media. 
2.4.5 Credibility and information quality 
While credibility is a perception of information (or system, etc.) quality, it is not the same 
thing as information quality (Eysenbach & Köhler, 2002; Kunst, Groot, Latthe, Latthe, & 
Khan, 2002; Stvilia, 2006). I may have reason to believe that certain information is 
correct, yet it may not be so. On the other hand, I may have reason to doubt that certain 
information is correct when in fact it is. In each case, we have a “credibility evaluation 
error” (Fogg & Tseng, 1999, p. 83), the first of which is a gullibility error, and the second 
of which is an incredulity error. 
Although credibility is not the same thing as information quality, the two concepts are 
intertwined (Rieh, 2000, 2002; Rieh & Belkin, 1998). A determination that information is 
accurate, complete, etc. is quite likely lead to a perception of credibility about the 
information’s source (assuming the absence of contra-indicators of trustworthiness), and 
therefore about other information to be retrieved from that source. When this perception 
is achieved prior to information retrieval, it is what Rieh refers to as “predictive 
judgment” within Rieh’s “Model of Judgment of information quality and cognitive 
authority” (Rieh, 2002, p. 146) . Information that is judged to be credible is likely to be 
thought of as high quality, since credibility of the source is often associated with quality 
information. When the judgment of credibility is confirmed upon inspection of the 
information retrieved, Rieh calls this “evaluative judgment” and her conceptual model 
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shows that a feedback loop develops where the credibility resulting from the evaluative 
judgment is an important input into the next predictive judgment. 
Note the contrast between Rieh’s approach and that taken by Chesney’s methodology 
(Chesney, 2006). In the former, the study collected information about the creation of 
perceptions of credibility, including think-aloud protocols and interviews to help 
determine which clues participants were focusing on during their information retrieval 
activity. In the latter, participants were simply asked to report if information shown to 
them was credible. The Chesney study was therefore limited in its ability to speak to the 
factors that might have contributed to the participants’ predictive judgments, and can 
only report surface perceptions of credibility. 
Credibility can be established quickly by reference to surface attributes, whereas trust 
may require a deeper examination of the information content and knowledge about its 
source. Wathen and Burkell (2002, p. 141) present a two-stage model of credibility 
assessment where the first stage is the evaluation of surface credibility, including such 
attributes as website appearance, navigation features, and organization. The second 
involves evaluation of the message content, including consideration of attributes 
particular to the content source such as expertise and credentials. It could be argued that, 
in contrast with Wathen and Burkell’s model, cognitive authority attributes (expertise, 
credentials) are surface attributes and therefore part of the evaluation of surface 
credibility. This argument assumes that the user is wishes to conserve cognitive effort, 
and that access to cognitive authority attributes is easier than evaluation of the 
information content itself. 
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2.5  Credibility: studies of the perceived quality of web-based information 
The volume and variety of information available through the World Wide Web is both a 
blessing and a curse. On the one hand, information seekers have become used to relying 
on web-based information in preference to traditional printed media such as books, 
magazines, and newspapers, and in preference to communications channels such as 
telephone and electronic mail (Fallows, 2005; Flanagin & Metzger, 2000, 2001; Metzger, 
2005). On the other hand, the assurance traditionally provided by a “publisher” that 
information being presented, especially in print, has been at least casually checked, is 
now much less frequently provided by providers of web-based information, if only 
because traditional publishers are now a much smaller proportion of all information 
providers. “Information retrieved from the Internet may have more severe information 
quality problems than information found in more traditional text sources of information 
such as books, journals, magazines, and newspapers” (Klein, 2001, p. 9) 
The task of separating accurate information from inaccurate information now falls to the 
end user, making use of whatever tools and clues about the information’s accuracy that 
he can master (Alexander & Tate, 1999; Eastin, 2001; Flanagin & Metzger, 2000, 2001, 
2007). “Users who are fairly new to the Internet may have an especially difficult time 
evaluating Internet information accurately” (Flanagin & Metzger, 2000, p. 517) 
“Moreover, they have to develop new skills and strategies for determining how to assess 
the credibility of an information source” (Rieh & Danielson, 2007, p. 307). On this point, 
a new survey by Miriam Metzger (Metzger, 2007) of recent research in the area of the 
credibility of web-based information includes an overview of several models of how 
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users make sense of the credibility of sources with which they are not very familiar (some 
of which follow) and suggestions for further research. 
Some have tried to find hints regarding quality in activity surrounding the editorial 
processes. Kittur et al. have looked at coordination amongst co-authors, the stability of 
the editing history, and patterns of editorial behavior (Kittur & Kraut, 2008; Kittur, Suh, 
& Chi, 2008). This group of researchers has also found that exposing information about 
an article’s editorial activity, and the contributor’s editorial record can positively 
influence trust in that article (Suh, Chi, Kittur, & Pendleton, 2008). 
2.5.1 Attributes, related to authority, that signal credibility on the Web 
One issue considered by Flanagin & Metzger (2000) is whether people with more 
Internet experience make more of an effort to verify the information that they encounter 
on the World Wide Web. Their study indicated that more experienced Internet users 
verified information more than did less experienced Internet users, arguably the users 
who are more at risk for incorrectly accepting inaccurate information. Overall, few Web 
users were reported as rigorously verifying the information that they found. Those who 
did only ranked, on average, the source of the information in terms of who the author was 
as the sixth most important attribute out of nine attributes, and the author’s qualifications 
or credentials as the least important attribute of the nine reported. However, the study 
notes that the verification rankings are influenced by the natural tendency of the users to 
choose “easier” verification strategies in preference to more arduous ones. Not 
surprisingly, more aggressive verification behavior was observed when the information 
was considered more important to the user. 
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Flanagin & Metzger’s study also found evidence to support the hypothesis that those with 
more Internet experience tend to attribute more credibility to web-based information as 
compared with the credibility perceived by less experienced users, but the evidence did 
not support a hypothesis that more experienced Internet users would find more credibility 
in web-based sources as compared with other types of media. Credibility attributed to 
web-based information is related more closely to the user’s level of experience than to 
either the level of verified information accuracy or to the media source of the 
information. 
Recognizing that some attributes of credibility may be intertwined, Flanagin & Metzger 
undertook an additional study (2007) with which they hoped to separate some of the 
entangled attributes. For example, an effect has been observed by which users find 
websites with better navigation features (menus, links, etc.), or better visual design 
aspects to be more credible. (Abels, et al., 1997; Flanagin & Metzger, 2007; Hong, 2006; 
Wathen & Burkell, 2002; Zhang & von Dran, 2001) Flanagin and Metzger (2000) had 
previously found that certain genres of websites (e.g. news media) were more credible 
than other types of websites (personal web pages). Web sites like news media have 
invested more development funding into their websites, and thus have more sophisticated 
navigation features. Is it the case that users find news media sites to be more credible 
because they are news media websites, or because they have better navigation features?  
There may be a substantive difference in the way credibility is established when 
contrasting print media sources against the World Wide Web. The result reported in 
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Flanagin & Metzger’s 2007 study differs from a much-cited result obtained fifty-six years 
earlier by Hovland and Weiss (Hovland & Weiss, 1951).  
In the Hovland and Weiss study, printed content was shown to college students while the 
source identification was varied as being either a source the students reported as a “high 
credibility” source (e.g. New England Journal of Biology and Medicine) or a “low 
credibility” source (e.g. a mass circulation monthly pictorial magazine). Four different 
materials were used in four different subject matter areas. Hovland and Weiss reported 
that not only did the students retain the information longer when it came from high 
credibility sources, they were also slower to change their opinions on a topic when their 
first exposure came from high credibility sources. 
Flanagin and Metzger’s 2007 study found “that site credibility can be achieved equally 
by familiar and unfamiliar sources, and that messages residing on sites may be viewed 
similarly in terms of their perceived credibility, regardless of the source that issues them” 
(Flanagin & Metzger, 2007, p. 334). In this study, the website of a well known news 
media outlet (CNN) was duplicated with all of the same content, and all of the same 
navigation and layout features, but with the source name, logos, etc. changed to the name 
of a fictitious news source. The authors concluded that “under conditions where web 
sponsors are unfamiliar to the user, design elements can potentially boost perceptions of 
site credibility to levels equal to those for familiar sponsors” (p. 334) Users were 
apparently using design elements in addition to, or in preference to, the identity of the site 
sponsor as indicators of quality leading to a perception of credibility, an effect not 
observed with the print materials used by Hovland and Weiss. 
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Print and online materials were directly compared in terms of credibility in a study of 
politically-interested Web users by Johnson & Kaye (1998). They compared online news 
sources to traditional (print, radio television) sources to examine the medium’s impact on 
credibility from the users’ point of view. For most types of information, no difference 
was observed, with the exception of newspapers and candidate literature, for which the 
online versions “are judged as significantly more credible than their traditional 
counterparts” (T. J. Johnson & Kaye, 1998, p. 331) although no sources, either online or 
print, were deemed very credible. Johnson & Kaye also found that credible information is 
relied-upon, and vice versa. Credibility was strongly related to how often the users used 
the information source in question (T. J. Johnson & Kaye, 1998, 2000). 
The level of expertise of the author in the subject matter, and its effect on credibility has 
been examined by Flanagin & Metzger, Eastin, Abels et al., and Rieh & Belkin, with 
unclear results. Flanagin & Metzger’s 2000 study found that when asked about attributes 
used to establish credibility for online information, the participants ranked the author’s 
expertise last among nine possible attributes (Flanagin & Metzger, 2000). By contrast, 
Eastin found that the expertise of the source, applied at three levels: high, medium, and 
low, was highly and positively correlated with significant differences in reported 
credibility (Eastin, 2001). In a 1997 survey of MBA students about website features that 
were most and least influential in decisions for usage, information about the expertise of 
the author was not even mentioned by the respondents (Abels, et al., 1997). In phase II of 
the project, during brainstorming about desirable website design features, participants did 
not mention expertise of the author as a design criterion, but did explicitly name 
authoritative sources from which information should be obtained. The study’s authors 
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concluded that “…the importance of authoritative information was obvious in the sources 
cited by the users. It seems that authority is intertwined with content and is implicit” 
(Abels, White, & Hahn, 1998, p. 42). Rieh and Belkin found evidence that information 
users, particularly on the Web, rely more explicitly on information about author 
expertise: “…people depend upon such judgments of source authority and credibility 
more in the Web environment than in the print environment” (Rieh & Belkin, 1998) Rieh 
and Belkin do caution, however, that users may be falling back on judgments of source 
authority in the absence of other credibility indicators. 
Although often mentioned as an important signaling attribute of web-based information 
credibility, a study by Eysenbach & Köhler found that information seekers do not often 
practice what they preach. Unlike other studies of information quality attributes that only 
ask information seekers about what attributes they value, Eysenbach & Köhler’s study 
also included observation of information seeking behavior. Participants offered such 
comments as “I consider it to be reliable if information is from public institutions or 
scientific publications” and “I certainly trust more an official website of an organization 
or association rather than a private site.” (p. 574)  On the other hand, the results of this 
study reported that “However, few participants took notice and later remembered from 
which websites they retrieved information or who stood behind the sites” (Eysenbach & 
Köhler, 2002, p. 576). 
Looking at the importance of quoted sources, a 1998 study involving online news stories 
found a statistically significant difference in both credibility and perceived quality when 
six news stories, each prepared as two different versions, were read by participants. One 
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version of each story used quoted phrases attributed to their sources, the other version 
contained the same words with only the quotation marks and identity of the source 
removed. On the dependent variables of credibility and perceived quality, the versions of 
these online news stories with the quoted phrases scored higher than those without 
(Sundar, 1998).  
A study of website credibility attributes in 2004 found that, among twenty different 
attributes offered to college students in a survey, the author’s affiliation with a 
“prestigious institution” was one of the highest ranking attributes as contributing to 
perceived credibility, as was the inclusion of references in a document (Liu, 2004). The 
author’s personal expertise was of lower importance among the twenty attributes. This 
study did not observe behavior, but only reflected survey responses. 
The literature in the area of website credibility has examined many other attributes 
besides expertise of the source, and none have to date looked at the credibility impact of 
the authoring entity being an open source-style public collaboration. In a Wikipedia case 
study, McGuinness et al. acknowledged that trust in publicly-authored materials might be 
of some concern when the authors are unknown, have varying levels of expertise, and 
have different motivations. Rather than looking at the issue from the user’s point of view 
in terms of credibility, this 2006 paper presents a mechanism by which the website itself 
may display more clues about the trustworthiness of the words appearing therein 
(McGuinness et al., 2006). The mechanism involves color-coding the text contributed by 
different authors so that it becomes clear which words were written by which authors. 
Further, the color shading is varied according to the author’s level of authority as 
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measured by a Web link ratio that is loosely analogous to the familiar PageRank 
algorithm used by Google. 
Another attempt to use text coloring as a clue to information credibility is described by 
Tom Cross (2006), who modified the MediaWiki software (the software used by the 
Wikipedia website) to incorporate a mechanism that tracks editing changes to articles. 
When new material is inserted into an article, it is colored red. As the text matures 
without either being removed or being edited by others, its color changes to yellow, then 
green, and ultimately to black text. Text which is edited reverts to red and begins the 
aging process again. The idea is that by quick visual inspection, the reader may determine 
which parts of the article have stood up to editing by others. 
Neither the McGuiness proposal nor the Cross proposal include any attempt to test 
whether or not their proposed mechanism would affect user perceptions of credibility; 
this may be a fertile ground for related work. 
2.6 Persuasion 
Persuasion is an interesting aspect of credibility afforded to publicly-authored materials, 
and to a lesser degree open source software. The promoters of collective intelligence 
discussed earlier would have us believe that the creation of large bodies of publicly-
authored materials will help achieve the beneficial results that they describe. 
What motivates the volunteers who contribute to such works is still under study (Adler & 
De Alfaro, 2007; Bryant, Forte, & Bruckman, 2005; Cosley, Frankowski, Terveen, & 
Riedl, 2007; Riehle, 2006)  People may be motivated to contribute because they see an 
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opportunity to use computers and communications systems as a tool to help persuade 
others of their point of view. Those who support their favorite social and political causes 
have not been hesitant to use the tools of the Web, including blogs, forums, and even 
online encyclopedias (Denning, et al., 2005).  
The question of the persuasive power of technologies (Fogg, 1999, 2003a) needs to be 
considered in a study of the credibility of publicly-authored materials. The motivation of 
an author (or information provider) has been one attribute of the trustworthiness 
component of credibility examined with respect to web-based information. If the 
information’s author (or provider) is suspected of tainting the information with bias, or 
being deliberately misleading, then the information will be discounted, and not afforded 
sufficient credibility to be used (Fogg & Tseng, 1999; Tseng & Fogg, 1999). There is a 
tension between those who contribute to public-authored materials because they foresee 
the value of information stores that embody collective intelligence and those who would 
attempt to influence that content toward achieving a particular social or political goal. 
Whether publicly-authored materials have the cognitive authority to be persuasive 
because of recognition of the contributions of many voices, or whether publicly-authored 
materials create doubt as to their intent because of the unknown identities (and agendas) 
of their contributors is an issue deserving further research. 
2.7 Recommender Systems 
Recommender systems assist the communication and aggregation of multiple opinions, 
usually in the form of recommendations. When we see movie reviews in the newspaper, 
they represent the recommendations of one or two or three reviewers. When we see 
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ratings in the Internet Movie Data Base (imdb.org) they represent the aggregation of the 
recommendations of dozens, or hundreds of movie watchers. In the offline world, people 
rely heavily on the recommendations of others; recommender systems support and 
enhance that behavior (Resnick & Varian, 1997). 
Recommender systems are an example of the creation and application of collective 
intelligence with a stamp of cognitive authority. They are an application of collective 
intelligence because they collect and make available the combined knowledge of the 
public, limited only by the participation that they can attract and the technological 
features available. Recommender systems get their cognitive authority by 1) assimilating 
many divergent points of view to attain the benefits of diversity discussed in section 
2.2.3, by 2) being open to public participation and continual refinement, and by 3) often 
incorporating second level evaluation mechanisms, such as Amazon.com’s reviews of 
reviews, e.g. “4 of 5 people found the following review helpful.” 
Recommender systems may be based on manual effort, as when volunteers write reviews, 
or assign product (or web page) ratings. But they may also be automated, as in the 
example of the Google PageRank mechanism, or the now-common online shopping 
assistant that tells how many other people purchased what we are considering, or what 
items other people with similar purchasing histories have purchased. Called “automated 
collaborative filtering (ACF) systems,” these systems can take many forms (Herlocker, 
Konstan, & Riedl, 2000), and can be challenging to evaluate (Herlocker, Konstan, 
Terveen, & Riedl, 2004). One of the risks in manual recommender systems is the 
emergence of information cascades (described in detail by Gladwell (2002) and 
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Surowiecki (2004)) which are waves of repetition of the same information (in this case, a 
recommendation) resulting in the false appearance of a consensus of opinion. Leskovec et 
al. have studied the influence of information cascades on recommender systems, and have 
categorized their various shapes and durations (Leskovec, Singh, & Kleinberg, 2006).  
Automated recommender systems are being used in completely machine-to-machine 
interactions, most notably peer-to-peer networks. Recommender and reputation systems 
are used to protect servers from false information and hijacked communications caused 
by malicious peers on the network. See (Kamvar, Schlosser, & Garcia-Molina, 2003) and 
(Donato et al., 2007) and (Marti & Garcia-Molina, 2006) for recent application of 
recommender systems and trust concepts in peer-to-peer networks. 
In this study, recommender systems are relevant because they encapsulate divergent 
opinions in an accessible information store, with readily apparent attributes which signal 
the credibility (or lack of credibility) of the resulting aggregation. If one accepts the 
arguments for collective intelligence, then one should consider recommender systems to 
be very strong cognitive authorities. An extensive survey of recommender systems 
research (Perugini, Gonçalves, & Fox, 2004) describes literature modeling user behavior 
in the process of participating in the recommender systems (i.e. making 
recommendations) but not as many studies of user behavior in response to those 
recommendations. How information seekers alter their behavior based on the cognitive 
authority of recommender systems is an interesting research issue and will be explored in 
the investigation of research question RQ2. 
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2.8 Summarizing Prior Research 
Prior research in the complex topic of the cognitive authority of web-based information 
has included studies examining e.g. descriptions of site sponsoring organizations, 
editorial activity history indicators, descriptive attributes about authors, navigational 
tools, and ease-of-use features. While much is understood about how a perception of 
credibility develops in general, some of the studies have shown that different source 
attributes had different contributions to the development of credibility perceptions in the 
context of different types of information that was presented, supporting the motivation 
for the present study, namely, that factors affecting credibility perceptions in the context 
of collective intelligence websites are probably different than the factors that are effective 
in other contexts. Research results from studies that have considered collective 
intelligence initiatives have not focused specifically on whether the collaborative 
authoring method that makes those initiatives unique is an attribute that contributes in 
any significant way (positively or negatively) to the development of user perceptions of 
quality about the information created and authored that way. This study examines some 
of the attributes that have been previously associated with the formation of credibility 
perceptions, but specifically in the collective intelligence context. 
Persuasiveness and its relationship to credibility has been studied, but not in the context 
of collective intelligence authoring. The momentum behind collective intelligence 
websites discussed above suggests that such sites are being used, and may in the future be 
more forcefully used to present and support persuasive points of view. Existing research 
is rich in coverage about the persuasiveness of online content, and about the benefits of 
51 
 
 
collective intelligence, but there is a gap at the intersection, where this study will explore 
the persuasiveness of collective intelligence (research question RQ2.) 
In the literature reporting prior research, the usage of terminology varies, especially the 
components of quality perceptions sometimes lumped together as “credibility.” This 
section has reviewed the literature using the terms as they were used in each reported 
instance. In order to more closely map the research methodology of this study to the prior 
research, and to help interpret its analysis, terminology definitions as they will be used in 
this study are presented in the next section, with emphasis on concepts that represent 
either the manipulated factors or the measured variables of the experiment conducted. 
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3:  DEFINITIONS AND SCOPE 
3.1 Definitions of Terminology 
This section presents terminology definitions and scope as they will be used in the 
context of the study to be presented. These terms have been used in the related writings 
and research results reported previously by others, as discussed in the preceding section. 
The usage of these terms varies from writer to writer, as does the way some of the terms 
relate to one another. While a selected definition may not be absolutely “correct” in the 
sense that often words employ several meanings, the definitions adopted here will guide a 
consistent understanding of this study from design, through the analysis of results that 
were obtained, and the discussion that follows. 
3.2 Collective Intelligence 
Collective intelligence refers to information which is created from the collected and 
related contributions of many people. Collective intelligence could be interpreted to mean 
something as broad as a library. The entire World Wide Web is an extreme example of 
collective intelligence. However, a single website also may be, by virtue of how its 
content was generated, an example of collective intelligence. While a library or a website 
may manifest the attributes of collective intelligence in that each collects, organizes, and 
makes accessible contributions from many contributors, this study will look at works of 
collective intelligence on a smaller scale in order to be manageable. An article, a book, or 
a subject-focused website that is the result of collective intelligence is more directly 
comparable with the corresponding work (in the equivalent format) that is more 
traditionally authored by single individual or small group of co-authors. 
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3.3 Wiki-style Authoring 
A publicly-authored work is one to which members of the public may volunteer their 
contributions. The contributors may or may not be anonymous. A contributor identified 
only by a “username” or “handle” will be considered equivalent to an anonymous 
contributor. On the other hand, a contributor whose “username” or “handle” can be traced 
to an actual offline identity will not be considered as anonymous. Naturally, contributors 
who are identified by their real names are also not considered as anonymous. 
Works which are not publicly-authored often result in collective intelligence provided 
that the contributing authors exhibit the characteristics necessary for the creation of 
collective intelligence, as explained by (Surowiecki, 2004), including diversity and 
freedom from coercion. Works which are publicly authored will be assumed to the result 
of collective intelligence because, at least within this scope of this study, only publicly-
authored works whose authors are diverse and free of coercion will be considered.  
All of the authors cited in the literature review as proponents of collective intelligence 
have cited the Internet, particularly the World Wide Web, as their basis of finding that 
not only is achieving collective intelligence possible, it is now beginning to approach 
critical mass. Since the World Wide Web now figures prominently in much information 
seeking behavior (and in studies thereof), we will limit the scope of this study to 
consideration of publicly- authored works exhibiting collective intelligence that are 
accessible via the Web. 
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In this study, the term “Wiki-style authoring” is used to refer the method of collective 
intelligence authoring described above, based on the type of software most widely used to 
enable that method (Cunningham & Leuf, 2002). 
3.4 Credibility 
The Merriam-Webster dictionary defines credibility as the quality or power of inspiring 
belief. Alternatively, credibility is the capacity for belief. 
What we believe or disbelieve, and how we make the decision to believe or disbelieve, 
draws upon large bodies of knowledge and research in psychology, philosophy, 
information science, and other fields. Credibility has many aspects and varying 
definitions and measures, leading two noted credibility researchers to say, “unfortunately, 
English seems to be a difficult language for discussing credibility” (Fogg & Tseng, 1999) 
Soo Young Rieh also acknowledges the difficulty surrounding this word’s definition: 
“Rather than having one clear definition, credibility has been defined along with dozens 
of other related concepts such as believability, trustworthiness, fairness, accuracy, 
trustfulness, factuality, completeness, precision, freedom from bias, objectivity, depth, 
and in formativeness.” (Rieh, 2010) 
Yet the same two credibility researchers who so eloquently noted the shortcomings of our 
language have simplified understanding credibility by treating it as a synonym for 
believability: “Credibility can be defined as believability. Credible people are believable 
people; credible information is believable information….In our research, we have found 
that believability is a good synonym for credibility in virtually all cases.” (Tseng & Fogg, 
1999)  
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What, then, do we mean by saying that something may be believed? One dictionary 
definition of believe is “take as true or honest,” and another related definition is “to have 
a firm conviction as to the reality or goodness of something” ("Webster's Seventh New 
Collegiate Dictionary," 1971, p. 78). 
Therefore to say that information is credible is to say that someone accepts it as true or 
honest, or has a firm conviction as to its reality or goodness. Note that neither the 
definition of credibility nor the definition of believability speak about actual truth of the 
information standing on its own. Credibility judgments are only about whether it is 
accepted as true by someone. In this definition, there are two interesting implications for 
the present study. (1) Credibility judgments are made independently of the actual (and 
possibly unknown) truth of the information, and (2) Information is not credible by itself: 
it only becomes credible based on the judgment of a potential user. 
With this definition, credibility is a useful concept for understanding the behavior 
motivations of information users, for when these users choose their information source, 
they do not know whether the information is actually true, they only know whether they 
accept it as true. 
For the purpose of this study, the idea of “perceived credibility” will be considered as 
equivalent to “credibility.” In other words, information cannot be considered credible 
unless someone perceives it to be credible. That is, they have made the judgment that the 
information is credible. As (Fogg & Tseng, 1999) note, “credibility is a perceived quality; 
it doesn’t reside in an object, a person, or a piece of information. Therefore, in discussing 
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the credibility of a computer product, one is always discussing the perception of 
credibility.” 
3.4.1 Credibility combines Trustworthiness and Expertise 
Source Credibility can be understood as a combination of two components, both of which 
are necessary: trustworthiness and expertise (Fogg, 2003c; Hovland, Janis, & Kelley, 
1953; Hovland & Weiss, 1951; Self, 2008), or in Wilson’s terms, trustworthiness and 
competence (1983, p. 15). If a source is acknowledged to have expertise in the subject 
matter, but is not trusted to be truthful or complete, then the credibility of the source is 
adversely affected. Conversely, if the source is thought to be trustworthy but has little or 
no background in the relevant subject matter, it will not be recognized as credible. 
Trustworthiness describes the confidence that our information source is not intentionally 
misleading us or omitting information from what they tell us. Fogg suggests that a 
trustworthy source is perceived to be truthful, fair, and unbiased (Fogg, 2003c).  Wilson 
defines a trustworthy person as one who “is honest, careful in what he says, and 
disinclined to deceive” (Wilson, 1983, p. 15). 
Expertise is evidence of “having, involving, or displaying special skill or knowledge 
derived from training or experience” ("Webster's Seventh New Collegiate Dictionary," 
1971, p. 293). 
3.5 Credibility Definitions Concept Map 
The terminology definitions presented above regarding aspects of credibility are related 
to one another, but the words alone may not fully explain how the concepts interact. 
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Figure 1, a terminology concept map, illustrates the relationship among these concepts, 
especially as they motivate the design of the experiment conducted in this study, outlined 
in the section that follows. 
The concept map shows that credibility is a perception that arises from the combination 
of subject matter expertise and trustworthiness. Subject matter expertise is further 
described by a source that is accurate and thorough (correct and complete). When both 
expertise and trustworthiness reach higher levels, a credible source becomes a cognitive 
authority.  
The concept map in Figure 1 shows the two principal components of credibility alongside 
one another, with the expertise component including accuracy and thoroughness. As 
expertise and trustworthiness increase, a credible source becomes a cognitive authority. 
While a cognitive authority always implies credibility, not every credible source is 
automatically a cognitive authority: “…cognitive authority is a matter of degree; one can 
have a little of it or a lot” (Wilson, 1983, p. 14). 
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Figure 1: Credibility Definitions Concept Map 
For a credible source to evolve into a cognitive authority requires expertise in a particular 
subject matter. A source of information, while a cognitive authority in one subject area, 
may not necessarily be an authority in another subject area. Likewise, a source may be a 
cognitive authority for one person, but not for someone else. Patrick Wilson notes the 
close association of cognitive authority with source credibility: “Cognitive authority is 
clearly related to credibility. The authority’s influence on us is thought proper because he 
is thought credible, worthy of belief” (1983, p. 15). 
Credibility perceptions are also influenced by source, message, and media credibility, 
discussed in section 2.4.4. Message credibility reflects subject matter expertise more than 
it reflects trustworthiness as it refers to characteristics of the content without 
consideration of the source’s intentions. Media credibility is related more closely related 
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to trustworthiness than it is related to subject matter expertise: different messages 
suggesting varying degrees of subject matter expertise may be transmitted through any 
one type of media. Source credibility reflects both the trustworthiness of the source and 
the subject matter expertise of the source, and is shown as related to both of those 
credibility components.  
These constructs have often been used in prior credibility research (Metzger, Flanagin, 
Eyal, et al., 2003). This study is not framed in terms of source, message, and media 
credibility, but these terms are included in the concept map (Figure 1) to show their 
approximate relationship (gray lines) to the two principal credibility components: 
expertise and trustworthiness, and to link this study’s framework to the prior literature. 
This study’s experiment attempts to measure perceptions about several of the elements 
shown in Figure 1 including accuracy (research question RQ3a), thoroughness (research 
question RQ3b), subject matter expertise (research question RQ3c), and credibility 
(research question RQ1), in the context of publicly authored content created by the Wiki-
style online collaborative authoring process. 
3.6 Related concepts 
3.6.1 Authority 
Authority: As Patrick Wilson points out in his discussion of cognitive authority, the 
word authority has two common definitions in the context of information. One is the 
formal authority of government or of someone in a position of power over someone else 
(Simon, 1957) which Wilson calls “administrative authority” (Wilson, 1983, p. 14). The 
other type of authority, cognitive authority, is the authority that comes with subject 
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matter expertise, e.g. “Einstein was an authority on physics.”  The latter definition is the 
one that is relevant in context of this study. 
3.6.2 Persuasion 
Persuasion: According to B.J. Fogg, persuasion is “an attempt to change attitudes or 
behaviors or both (without using coercion or deception” (Fogg, 2003c). There is a long 
history of studies into the relationship between credibility and persuasiveness, for 
example (Pornpitakpan, 2004; Sternthal, Phillips, & Dholakia, 1978; Sternthal, Ruby, & 
Leavitt, 1978). The conventional wisdom that credible sources are persuasive (as 
evidenced by expert testimonials) does not hold true in every circumstance: these studies 
identify factors that diminish or invert that relationship. 
3.6.3 Accuracy 
In this study, accurate is used to mean that something is largely correct and free of 
errors. An alternate definition, not relevant here, is that of numerical accuracy: a measure 
of the difference between a computed value and its corresponding actual value. 
3.6.4 Thoroughness 
Thoroughness: Thoroughness is an indicator of depth or completeness of coverage of a 
topic. Exhaustive and comprehensive are also good synonyms for thoroughness in the 
context of this study. Thoroughness is cited as an important indicator of information 
quality in the context of information retrieval by Maglaughlin and Sonnenwald (2002). 
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4:  METHODOLOGY 
4.1 Overview of the Experiment 
For this study, a human participant laboratory experiment was conducted in order to 
determine the extent to which awareness of the authoring method of web-delivered 
content affects the information user’s trust and confidence in that content, also called 
credibility. Measurements of credibility were gathered and compared between two 
different types of web-delivered content: content which is conventionally authored vs. 
content which is publicly authored (also known as “Wiki style authoring”). 
Our aim is to assess whether, and to what extent, awareness of the authoring method 
differentially affects perceptions of credibility that users form about content (research 
question RQ1). As part of relying on that awareness, the study will also verify that the 
user is indeed aware of the authoring method. 
How does one assess the perception of credibility that a user develops when exposed to 
information and an information source for the first time? One way is to simply ask 
someone how credible they believe information to be (Fogg, Marshall, Laraki, et al., 
2001). Another way is to measure some impact of information use which is believed to be 
related to the user’s perception of credibility. The extent to which someone is persuaded 
by information is an example of how the perception of credibility can be measured by an 
attribute of its use. “Understanding the elements of computer credibility promotes a 
deeper understanding of how computers can change attitudes and behaviors, because 
credibility is a key element in many persuasion processes.” (Fogg, 2003a, p. 365, citing 
several others. Emphasis added.) 
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4.2 Experimental Design 
The experiment used in this study is a three-factor, two-group, mixed model between 
groups/within groups design based on participants individually completing several 
cognitive computer-based memory and understanding tasks, and by answering questions 
about their perceptions of various attributes related to the credibility of the material 
presented. 
Three factors used in this experiment are the authoring method, an authority hint, and the 
persuasive tone of an article to be read. Two levels of authoring method are conventional 
authoring (a single, identified author) and publicly-authored material, also called “Wiki-
style” authoring based on the type of software used to enable that method. Three levels of 
authority hint include a chart showing monthly download activity, a list of web-linked 
references, and neither of those two authority hints. There are two articles used in this 
experiment, one with a neutral, factual tone (“factual article”) and the other promoting a 
point of view with a persuasive tone (“persuasive article”), representing the two levels of 
the third factor. Participants were randomly assigned to one of the six combinations of 
the first two factors (authoring method and authority hint) making those the between-
subjects factors. Each participant read the same two articles and answered several 
identical questions about them, making the third factor, the persuasive tone, a within-
subjects factor. The design is summarized in Table 1.  
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Table 1: 2x3x2 Factorial Design 
Between Subjects Factor: 
Authority hint 
Between-subjects Factor: 
Authoring Method 
Within 
subjects 
Factor 
Single Author 
(Conventional) 
Wiki-style public authoring Article Tone 
1. “Control condition” 
Picture plus brief text 
describing who wrote the 
article. 
 Picture of author 
 Brief author bio 
 
 Icon representing WWW 
 Brief description of Wiki 
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2. Content of (1) above, 
plus download activity as 
measured by “downloads 
per month” (analogous to 
web page “hits”) shown as 
a two-year monthly graph 
 Picture of author 
 Brief author bio 
 Chart of monthly 
activity 
 Icon representing WWW 
 Brief description of Wiki 
 Chart of monthly activity 
3. Content of (1) above, 
plus a list of references. 
List follows article. Web 
links are shown, and 
rollover indicates source, 
but are not active during 
the experiment. 
 Picture of author 
 Brief author bio 
 Reference List 
 Icon representing WWW 
 Brief description of Wiki 
 Reference List 
Each volunteer participant was asked to read two articles from websites, and to then 
answer questions about each article, and to answer a few general questions about the 
combined set of articles. The text of the articles and the questions are included in 
Appendix 8 through Appendix 13. 
The factual article (text: Appendix 8, source: Appendix 14) about personal financial 
planning addressed the pros and cons of various college savings plans, including state-
sponsored “529” plans, and prepaid educational expense (“PEA”) plans. This topic was 
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selected because it may be of interest to people in an academic community, the source of 
most of the volunteers for participation in this experiment. The persuasive article (text: 
Appendix 9 , source: Appendix 14) advocated for a sales tax exemption on aviation 
businesses in the state of Pennsylvania in order to be competitive with other states that 
had already enacted similar exemptions. The article was selected because it attempts to 
persuade its readers to adopt a point of view about an issue with which they may not have 
previously formed opinions. Persuasiveness, research question RQ2, is one of the 
measured variables in the experimental design.  
Each participant was randomly assigned into one of six groups, based on two between-
subjects factors that were controlled in the experiment: authoring method and authority 
hint. There were two levels of the first factor and three levels of the second factor. 
For the authoring method factor there were two levels to which the participants were 
randomly assigned. One level consisted of participants who were led to believe that the 
articles they read were each “conventionally authored” by a noted individual authority in 
the subject matter. The other level consisted of participants who were led to believe that 
the articles that they read were each “publicly authored” by large and largely anonymous 
collections of web-based co-authors working “Wiki-style.” Other than the varying 
indication of the authoring style used, participants assigned to the two levels of the 
authoring method factor saw exactly the same article, presented with exactly the same 
web page layout and style, and answered, with some minor exceptions, the same 
questions. The authoring method factor is the manipulated factor (independent variable) 
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for research questions RQ1, RQ2, RQ3, and RQ5. (The research questions were 
presented in section 1.1 and are summarized below in Table 2.) 
Table 2: Summary of research questions 
Research Question Measured Variable Manipulated Factor 
RQ1 Perception of credibility Authoring method 
RQ2 Persuasiveness Authoring method 
C
om
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nt
s 
of
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og
ni
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e 
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 RQ3a Accuracy Authoring method 
RQ3b Thoroughness Authoring method 
RQ3c Author expertise Authoring method 
H
in
t o
f 
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RQ4a Perception of credibility Hint: Chart of download activity 
RQ4b Perception of credibility Hint: List of web-linked references 
RQ5 Factual recall Authoring method 
Related to research questions RQ4a and RQ4b, three levels of authority hint were used: 
participants saw one of three different forms (randomly assigned) of an indication of the 
authority of the material. These three forms were as follows: 
1. No hint: A two-paragraph brief biography of the author along with a small 
picture of the author (see screen shot in Figure 27 on page 203), or a two-
paragraph brief description of a Wiki-based website along with an iconic 
representation of Wiki-style collaboration (see screen shot in Figure 30 on page 
208). The text and pictorial elements for the respective conditions are (as close as 
is feasible) the same size and are shown at the same location on the respective 
web pages. 
2. Chart of activity: All of what is described in point 1. above, plus a chart showing 
download access activity (also called “hits”) for the web page containing the 
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article.  For a screen shot of the chart of activity in the single author condition, see 
Figure 27 on page 203. For a screen shot of the chart of activity in the Wiki-style 
authoring condition, see Figure 31 on page 210. The chart is a monthly graph 
spanning twenty-four months, and the chart legend indicates “downloads per 
month.” 
3. List of references: All of what is described in point 1. above, plus a list of 
references at the end of the article. The list of references included Web links to 
the sources, visible during “mouse over” operations. For a screen shot of the list 
of references, see Figure 29 on page 206.  
The actual links did not work during the experiment. Instead, clicking a reference 
link popped up a message notifying the participant that Web links were suspended 
during the experiment, and instructing the participant to resume the current task. 
In a 1997 study of 125 indicators of information quality, surveyed experienced 
Web users reported that relevant and appropriate linked references were their 
fourth most important indicator of information quality (Oliver, Wilkinson, & 
Bennett, 1997). 
The third factor was a within-groups, or repeated measures factor, that reflected the 
persuasive tone of the article. The first of the two articles (the “factual article”) was 
neutral in tone, presenting as matters of fact the rules and procedures governing the 
establishment and use of college financing options. The second article (the “persuasive 
article”) was not neutral at all. Instead, it argued positively for the political adoption of an 
industry-specific state sales tax exemption in Pennsylvania. 
The article about college savings plans, neutral in tone, was read first by all participants. 
The article about an industry-specific sales tax exemption, persuasive in tone, was read 
second by all participants. The order of the article reading tasks was not randomized over 
the participants: all participants read the two articles in the same order. One possible 
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cognitive response to the reception of a persuasive message is the distraction that arises 
from a rehearsal of a response to that message. The recipient is likely to “attempt to relate 
the new information to his existing attitudes, knowledge, feelings, etc. In the course of 
doing this, he likely rehearses substantial cognitive content beyond that of the persuasive 
message itself.” (Greenwald, 1968, p. 149)  If the article reading task order were reversed 
for half of the participants, it would introduce a potentially confounding variable into the 
analysis. How the participant’s cognitive response to persuasive content changes when 
that content immediately precedes or follows neutral factual content would be a separate 
analysis outside the scope of this study’s research questions. A conditioning effect arising 
from the order of the articles may be present and is noted in section 4.3.4 as a possible 
limitation in the design. 
Five questions were repeated in the questionnaires presented to each participant after 
having read each of the articles. These questions asked about the participants’ perceptions 
of credibility, accuracy, thoroughness, the knowledgeability of the author, and the overall 
quality of the article. Differences between how the participants answered these identical 
questions for the first versus second articles were used as the basis for the analysis of the 
effects of the persuasive tone factor. 
Thus, there are three factors in a 2x3x2 factorial design for this experiment, as 
summarized in Table 1. 
4.2.1 Analysis: metrics for analysis 
Number of questions answered correctly: compute the number of factual questions 
answered correctly by each participant. Compare between groups, and among factors 
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within groups, using analysis of variance, to assess whether there is a significant 
difference with respect to the experimental conditions. A difference would suggest that a 
perception of credibility influences the fact that one group or the other remembers the 
material more thoroughly. 
Reported perceived credibility: compute the average reported credibility scores for 
each group and subgroup. Compare between groups, and among factors within groups, 
using analysis of variance to assess whether there is a significant difference with respect 
to the experimental conditions. If there is a significant difference with respect to the 
authoring method, then the participants are reporting that they find material of one 
authoring method or the other to be more credible than the other. A significant difference 
with respect to the hint of authority (subgroups) would prompt a test of a possible 
interaction effect with the authoring method factor. 
Persuasiveness of the position paper: compute the average reported persuasiveness of 
the argument presented in the position paper (one of the two articles). Compare between 
groups, and among factors within groups, using analysis of variance to assess whether 
there is a significant difference with respect to the experimental conditions.  A significant 
difference with respect to the authoring method would suggest that the participants are 
reporting finding material of one authoring method to be more persuasive than the other. 
As with credibility, a significant difference with respect to the hint of authority 
(subgroups), would suggest that a possible interaction effect with the authoring method 
factor should be explored. 
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Accuracy, Thoroughness, Expertise: compute the reported quality measures for each 
article. Compare between groups using analysis of variance, and also test correlation with 
perceived credibility and persuasiveness. These measures are elements of credibility, and 
are required though not sufficient conditions for a credible source to be considered a 
cognitive authority according to the model discussed in section 3.5. See also the concept 
map shown as Figure 1 on page 58. 
Demographics of participants: check to see if the age, level of education, or patterns of 
Web use reported by the participants has any interaction effect with any of the above 
measures. Attitudes about information from online sources may evolve over time, with 
education, or as a user gains experience using online information. These checks speak to 
whether and how perceptions of credibility about collaboratively-authored information 
evolve differently from the evolution of perceptions of credibility about information 
authored conventionally.  
The questions about perceived credibility, persuasiveness, and thoroughness are framed 
with “Likert” style response scales. Likert style scales, while ordinal, are not necessarily 
equal interval scales, and therefore a “normal” distribution is not assumed as is usually 
the case with equal interval scales used in social science statistics.  
4.2.2 The participants 
Seventy-six volunteers participated in this study. All seventy-six participants completed 
the experiments’ tasks. Data collected from two participants was excluded from 
consideration, yielding data from seventy-four participants (N=74) for data analysis. One 
participant revealed that he had written at least one paper for publication on a very 
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closely related research area, and he was therefore judged to be an “expert” in the 
research questions being studied. The other excluded participant was observed using Web 
browsing tools external to the experimental materials to independently verify the 
information provided in the experiment. Since the experiment hinges on personal 
opinions of credibility in a laboratory environment, the violation of the laboratory 
condition necessitated discarding this participant’s responses. 
Of seventy-four participants, seventy-three reported gender: 34 (46%) male, and 39 
(53%) female. 
This study was conducted on the Drexel University main campus. The volunteer 
participants were young and well educated. In terms of age, more than seventy percent of 
the participants reporting being 30 years old or younger, while fifty-five percent reported 
being 25 years old or younger. Table 3 shows the frequency distribution of participant 
ages. 
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Table 3: Distribution of participant ages 
Age Frequency Percent 
18-21 years old 23 31.1
22-25 years old 19 25.7
26-30 years old 11 14.9
31-40 years old 14 18.9
41-50 years old 4 5.4
51-60 years old 2 2.7
61+ years old 1 1.4
Total 74 100.0
Student participants were asked to identify their major area of study in a free-form fill-in 
response. Of the 74, participants, 58 answered this question. The raw responses were 
recoded into nine majors, plus a tenth classification for those not responding, as shown in 
Table 4. 
Table 4: Counts of participants by recoded major area of study 
Biology  3 
Biomedical Engineering  5 
Business  6 
Computer Science  5 
Engineering  6 
Humanities and Education  4 
Information Science (including library science)  13 
Information Systems (including information technology)  9 
Other (one person each in seven different majors)  16 
No major reported (question not answered)  7 
Total  74 
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More participants reported majoring in information science or information studies than in 
any other major, reflecting the college in which the study was conducted. The distribution 
of other majors reflected the concentrations of Drexel University in engineering, 
business, and biological sciences. 
In terms of education, the participants were well educated, with sixty percent reporting 
that they held at least an undergraduate degree, and thirty-one percent reporting that they 
held a graduate degree. Seventy-eight percent of the participants described themselves as 
currently being students. 
Table 5: Highest Education 
Education Count  Percent 
High school graduate  7  9.5 
Some undergraduate study; no 
degree  22  29.7 
Undergraduate degree  13  17.6 
Some graduate study; no 
graduate degree  9  12.2 
Graduate degree  23  31.1 
Total  74  100.0 
The design of this study called for participants who are users of the World Wide Web. 
The participants were asked how often they use the Web, and were asked to respond by 
choosing a phrase from the list: “Rarely or Infrequently,” “Once or twice a week,” “A 
few times each week, but not every day,” “At least once each day,” Several times each 
day,” and “Constantly.” The participants who volunteered for this study are frequent Web 
users. Ninety-eight percent of the participants reported that they use the Web “at least 
once each day” or more. Sixty percent of the participants described their Web usage 
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frequency as “constantly.” Table 6 shows how participants reported the frequency of their 
usage of the World Wide Web. 
Table 6: Participant Web usage frequency 
How often do you use the World Wide Web? Count Percent 
Rarely or infrequently. 1 1.4 
At least once each day. 2 2.7 
Several times each day. 26 35.1 
Constantly. 44 59.5 
Total answered 73 98.6 
Unanswered 1 1.4 
Total 74 100.0 
 
The frequency of Web usage was not significantly correlated with age, nor with highest 
level of education, nor with major. 
At the beginning of the experiment, before being exposed to the article content, the 
participants were asked about their expertise in the subject matter of the articles that they 
were about to read. They were asked to agree or disagree with two statements about their 
expertise on a seven-point scale ranging from strong agreement to strong disagreement, 
plus an eighth “don’t know” choice as follows: 
Strongly agree. 
Agree. 
Agree somewhat. 
Neither agree not disagree. 
Disagree somewhat. 
Disagree. 
Strongly disagree. 
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For the first statement, “I am very knowledgeable about ways to finance a college 
education,” only 15 percent strongly agreed or agreed. Just over half the participants 
agreed somewhat, and the remaining participants either disagreed with the statement or 
neither agreed nor disagreed. For the second statement, “I am very knowledgeable about 
sales tax issues,” less than one quarter of the participants agreed with the statement, over 
half disagreed, and the remaining participants neither agreed nor disagreed. 
Table 7: Participant self-reported subject matter expertise 
 
4.2.3 Procedure 
Without knowing the group to which they would be assigned, participants were randomly 
assigned to one of two groups (conventional authoring vs. “Wiki-style” authoring) and 
within each of those groups, to one of three authority hint subgroups (See “cognitive 
authority hint” in Table 1.) Once assigned to a group, the participant was seated at a 
computer set up in advance to only display the experimental material. A version of the 
material corresponding to the participant’s group assignment was displayed. 
The participant first read an introductory instruction screen, and was then asked to click a 
link to proceed. Next, the participant was asked a few questions about his or her 
...w ays to f inance 
a college education ...sales tax issues
Strongly agree. 5.4% 1.4%
Agree. 9.5% 8.2%
Agree somewhat. 51.4% 13.7%
Neither agree not disagree. 8.1% 18.9%
Disagree somewhat. 13.5% 18.9%
Disagree. 8.1% 21.6%
Strongly disagree. 2.7% 16.2%
I am knowledgeable about...
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familiarity with the subject matter of the two articles that were about to be presented. The 
questions did not “test” the participant’s knowledge, but instead asked for a self-
assessment on a seven-point scale. (Appendix 10) 
Then, the participant was asked to read two articles (described below) and to then answer 
several questions about each article. The questions relating to an article were presented 
directly after the participant indicated having finished reading the article. Upon 
submitting responses to the questions about the first article, the second article then 
appeared on screen for reading. Upon submitting responses to the questions about the 
second article, a set of general questions about the web, Wiki-based websites, and the 
participant’s background appeared. Answering the set of general questions completed the 
participants’ tasks in this experiment.  
4.2.4 The articles 
Reading two articles was among the tasks requested of this experiment’s participants. 
The first article was the equivalent of four pages in length, approximately 2100 words. 
The second article was the equivalent of two pages in length, approximately 800 words. 
The full texts of both articles are included in Appendix 8 and Appendix 9. The articles 
were written (or altered) so that they did not appear to have come from a first person 
voice. Any self references to the author were removed, and personal remarks were 
removed or masked. The purpose of these revisions is so that the same article may be 
plausibly believed as having come from either a single author or from a Wiki-style 
website, depending on the indication of authoring source that is displayed with the article 
on a web page. 
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The articles appear on a simple web page. Screen shots showing the appearance of the 
web page in its various experimental conditions are included in the appendix, Figure 27 
through Figure 32. The only differences in the appearance of the articles between the two 
participant groups (and three subgroups based on the second factor, “cognitive authority 
hint”) are as needed to accommodate the six between-subjects experimental conditions 
set forth in the 2x3x2 factorial design. See Table 1 on page 63. The differences are 
described more fully in section 4.2.7 on page 81. 
The factual article addresses the pros and cons of various college savings plans. This 
topic was selected because it may be of interest to people in an academic community, the 
most likely source of volunteers for participation in this experiment. Their full 
engagement in the experiment is relevant because issue salience “has been shown in 
previous studies to impact credibility ratings.” (K. Johnson, 2007, citing numerous 
others.) This article is neutral in tone, attempting to explain in simple words what some 
may consider a complex technical topic. 
By contrast, the persuasive article to be used is not neutral at all. It clearly advocates for a 
specialized sales tax exemption in the state of Pennsylvania. The article was selected 
because it attempts to persuade its readers to adopt a point of view about an issue with 
which they may not have previously formed opinions. Persuasiveness is measured with 
respect to research question RQ2 (Fogg, 2003a; Slater & Rouner, 1996)  by asking the 
participants to self-assess the degree to which they were persuaded by the arguments 
presented in the article. 
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The persuasive intent of the persuasive article is an obvious characteristic of its message 
and style, and is used in this design as one of the controlled variables. It should be noted, 
however, that there were other differences between the two articles. The first article was 
longer than the second, and the articles discussed different topics, with which the 
participants may have had more or less familiarity. Section 6.5 considers the effects these 
differences might have induced beyond the effects of the intended persuasiveness factor.  
The full texts of the articles are included in Appendix 8 and Appendix 9. 
4.2.5 The questions: overview 
Questions that were asked following each article reading task included factual questions 
and opinion questions. All questions were multiple-choice questions except the final 
question at the end of the experiment, asking the participant to give his or her major (if 
student) in a “fill-in-the-blank” response. Factual questions offered five answer choices, 
one of which was the correct choice, four of which were incorrect responses, and the last 
of which was always “don’t know.” Opinion questions did not have a correct answer, and 
offered a seven-point response scale ranging from strong agreement to strong 
disagreement, plus an eighth “don’t know” choice as follows: 
Strongly agree. 
Agree. 
Agree somewhat. 
Neither agree not disagree. 
Disagree somewhat. 
Disagree. 
Strongly disagree. 
Each question asked about one of four elements: article content, author or source, 
authority hint, or the participant. Questions about the article content included factual 
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recall questions and also opinion questions about the participant’s perceptions of the 
article’s credibility, accuracy, thoroughness, and quality. Questions about the author or 
source included factual recall questions about the author’s background and the website 
from which the article originated. Opinion questions about the author or source included, 
for example, a question about the expertise of the author(s). Questions about the authority 
hints included opinion questions about how the authority hint altered the participant’s 
view of the article’s credibility, thoroughness, or persuasiveness. Questions at the end of 
the experiment asked about the participant’s perceptions of the articles overall, about the 
participant’s background and frequency of Web use, and the participant’s experience with 
and views about Wiki-style websites. 
Each question can be characterized by whether it was a factual question, with a known 
correct response (not known to the participants), or an opinion questions without any 
correct response. This is shown in the second column of Table 8 and Table 9. Each 
question can also be characterized by whether it asked about article content, the author 
(or source), hint of authority, or about the participant. This is shown in the third column 
of Table 8 and Table 9. 
The questions numbered 3 through 7 are identical following each article. These five 
questions are the repeated measures questions for the “within-subjects” factor of 
persuasive tone that varies between the two articles. 
The questions asked following each article reading task are included in Appendix 11 and 
Appendix 12. 
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4.2.6 The questions: mapping to research questions 
The table below relates each question asked of the participants to its corresponding 
research question, or shows the purpose of the question being asked. See Appendix 11 
and Appendix 12 for the text of all of the questions, the multiple choice answer choices 
offered, and the correct responses for the factual recall questions. The table that follows 
(Table 9) shows a comparable mapping for the questions asked at the end of the 
experiment, after the participants had read both articles.  
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Table 8: Motivations for questions asked after each article; Relevance to research questions. 
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Questions after Article 1 
1: Article was written by individual/corp/team/group F A         Awareness of authoring method 
2: Did article come from website? F A         Awareness of content source 
3: I believe article is credible. O C          
4: I believe article is accurate. O C          
5: I believe article is thorough. O C          
6: Author is knowledgeable about subject. O C          
7: Article better than other articles same topic O C         Quality as part of credibility 
8 – 16: Factual recall questions re: content F C          
17 – 20: Factual recall questions re: author F A         Awareness of authoring method and content source 
21 – 24: Effects of hint of authority O H         Not asked if hint not shown 
Questions after Article 2 
1: Article was written by individual/corp/team/group F A         Awareness of authoring method 
2: Did article come from website? F A         Awareness of content source 
3: I believe article is credible. O C          
4: I believe article is accurate. O C          
5: I believe article is thorough. O C          
6: Author is knowledgeable about subject. O C          
7: Article better than other articles same topic O C         Quality as part of credibility 
8 – 12: Factual recall questions re: content F C          
13 – 16: Factual recall questions re: author F A         Awareness of authoring method and content source 
17 – 20: Do you agree / Were you convinced? O C         Agreement with persuasive argument 
21 – 24: Effects of hint of authority O H         Not asked if hint not shown 
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Table 9: Motivations for questions asked at end of experiment; Relevance to research questions. 
Question Fa
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Questions after reading both articles 
1: Articles I read were credible. O C          
2: Articles I read were accurate. O C          
3: Articles I read were thorough. O C          
4: How often do you use World Wide Web? O P         Frequency of Web use by participant 
5: News media channel used most often O P         Web usage pattern of participant 
6, 7, 8: Frequency of Wiki usage O P         Wiki website experience 
9: Wiki information is credible. O P          
10: Wiki information is accurate. O P          
11: Wiki information is thorough. O P          
12: Wiki information is better than other sites. O P         Quality as part of credibility 
13 – 17: Gender, age, education, major O P         Profile of participants 
 
4.2.7 The website design 
The web page design used in this study is a relatively simple design. Its intent is to mask 
most other clues which might otherwise indicate the credibility of the information, so that 
the factor being studied (authoring method) stands out as one of few available cues. 
There are no other web pages to browse from the simulated website other than the page 
specifically representing the task at hand for the participant. The experiment requires that 
participants view one web page at a time, in a pre-determined order. To accomplish this, 
each web page contains only one outbound link, which links to the next page in the 
sequence for the participant who is viewing the page. Participants are asked not to use the 
“forward” or “back” buttons of the browser interface. 
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See Appendix 1 through Appendix 7 for screen shots illustrating the design of the web 
pages used in the experiment. 
The page design includes a left hand border with the names of the researchers and a 
picture illustrating a book (suggestive of reading).  A top border contains instructions. 
The left hand border is constant throughout the experiment, while the instructions in the 
top border change depending on which web page is being viewed. The reason for 
including the left hand and top borders is to simulate, or suggest, the retrieval of 
information from a website, even though the simulated website used for the experiment is 
not available on the World Wide Web. See Appendix 1 and Appendix 2. 
One group of participants in this study was exposed to these web-based articles with 
indications that the articles were created “Wiki-style.” However, the website design 
purposefully does not try to mimic the appearance of a Wiki software-based website so as 
to be able to show the same material to the other group of participants using the same 
website design, while not contradicting the indication of conventional (in this case, single 
expert) authoring.  
The argument can be made that indications of a “Wiki-style” authoring process should 
include artifacts of website design found on Wiki-style websites. These would include 
editorial history and a discussion amongst the authors/editors of changes made and 
material removed. However, doing so would introduce a confounding attribute into the 
study because of the likelihood that Web users will rely on page layout and navigational 
aids as signaling attributes of credibility. See also the discussion in section 2.5.1 
regarding several studies that have identified the ways users perceive quality from page 
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layout and navigational aids. In this study, the articles will be shown in the two authoring 
conditions with as much styling detail as possible held constant so that measured 
differences between the conditions can be more confidently linked to the change in 
authoring condition only. 
The articles themselves are laid out with a title, subtitle, author biography, and text. See 
Appendix 2, Appendix 3, and Appendix 4 for screen shots showing this layout in each of 
the three authority hint conditions. Below the text of each article is a link to a page of 
questions about the article, and the text of the link instructs the participant to click on the 
link to advance to the questions. 
The author biography section is the only part of the web page that varies between the two 
authoring method conditions. In the case of the conventional authoring indication, a 
photograph of the author is shown inside a thin border, and immediately to the right of 
the photograph appears one to two paragraphs describing the author’s background and 
qualifications in the subject matter area addressed by the article. 
In the case of the Wiki-style authoring condition, the photograph of the author is replaced 
with an iconic representation of Internet-connected computers around the world. The icon 
is shown in figure 4.1, and screen shots of the Wiki-style authoring condition in each of 
the three authority hint conditions are included in Appendix 5, Appendix 6, and 
Appendix 7. 
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Figure 2: Iconic representation of web-based collaboration 
 Also in the case of the Wiki-style authoring condition, the language describing the 
author’s background and qualifications is replaced with a paragraph explaining that the 
article was taken from a Wiki-style website, and explaining what that means: 
The article on this page appears in "Our College Finances," [or 
“Aviation Matters”] a collaborative website where anonymous 
volunteers around the world contribute their time and talent to create 
and enhance articles like this one. This article may have had several 
or many co-authors and editors, and has been available online for 
public inspection and correction for quite some time. The volunteer 
authors may enhance, correct, and sometimes remove each other's 
contributions. 
Within each of the two authoring style conditions are three conditions that reflect three 
factors varying the “cues” that speak to the credibility of the article. (See Table 1 on page 
63.)  In the first of these conditions, only the author biography (or indications of Wiki-
style authoring) appear. In the second of these conditions, a two-year monthly graph of 
download activity is added directly below the author biography or indications of Wiki-
style authoring. In the third condition, and instead of the graph of monthly download 
activity, a list of hyperlinked references appears below the article text, and just above the 
link that, when clicked, takes the participant to the questions to be answered. See 
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Appendix 5, Appendix 6, and Appendix 7 for screen shots of the web pages used to 
display these conditions.  
The reference hyperlinks work in terms of “mouse rollover” meaning that the URL of the 
target resource will appear on the browser’s status bar as it would normally, giving the 
participant at least some information about the source from which the article was taken. 
See Figure 29 (page 206) and Figure 32 (page 212) for screen shots showing the “mouse 
rollover.” The hyperlinks were, however, blocked from actually being operational 
because during the experiment it is desired that participants only be exposed to the 
materials specifically prepared for them. They should not go off browsing the World 
Wide Web at this time. If a participant clicks one of the reference hyperlinks, a pop-up 
window appears saying “During this experiment, Web links in the articles have been 
temporarily disabled. Please click this window to return to the article you were reading. 
Thanks.” 
The text of the article defaults to a plain san-serif font that is not uncommon on websites.  
See Appendix 1 through Appendix 7 for screen shots of how the materials appear through 
a Web browser. 
4.2.8 The experimental apparatus 
The proposed experiment is conducted by asking participants to read and answer 
questions about articles presented as if they were being retrieved from a website. The 
experimental apparatus is a simulated website not open to the general public. The website 
is enabled by the Apache Web server software running on a hosted website platform.  
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When the experiment participant answers the questions posed about the articles just read, 
he or she submits those responses via an HTML web form returned to a custom-
programmed response handler running on the same hosting platform that hosts the 
simulated website. The response handler does more than record the recipient’s responses 
to the questions. It also determines the appropriate next page of Web content for the 
Apache Web server to send to the participant’s Web browser. 
The custom-programmed response handler, written in the Perl programming language 
(Wall, Christiansen, & Orwant, 2000), handles several tasks for this experiment. It: 
 Unlocks the experiment’s content based on a one-time unlock code (which also becomes the 
particular participant’s anonymous ID number) entered by the researcher. 
 Chooses the task order and experimental condition for this participant. 
 Determines and displays the first (or next) article for the participant to read, with the appropriate 
author attribution. 
 When receiving the web form with the participant’s responses to the questions, it records the 
responses in a structured log file with appropriate housekeeping information such as time, date, IP 
address, and participant’s ID number. 
 Locks out users who attempt an access with either an invalid or a previously used one-time unlock 
code. 
4.3 Limitations 
Every laboratory study has limitations related either to the design or conduct of the 
experiment, or to the participant pool that is eventually recruited. Limitations that affect 
all or most laboratory-style experiments were detailed in a classic work by Campbell and 
Stanley (1966) and summarized more recently by Brewer (2000), Bredenkamp (2001), 
and Mark and Reichartdt (2001), so they will not be reviewed in detail here, beyond 
noting that that the design selected in this experiment is, according to Campbell and 
Stanley, one of “…the most strongly recommended designs of this presentation…” yet is 
also subject to several  limitations of external validity (p. 13). 
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Several limitations that are particular to this study are noted below. Even considering and 
being aware of these limitations does not necessarily invalidate the results nor do they 
eliminate the usefulness of the conclusions that are reached, although they ought to be 
taken into account in applying these results in practice and in further related research. 
4.3.1 Participant homogeneity in age and web usage 
The participants in this study were by-and-large young, well educated, and frequent users 
of the World Wide Web. See section 4.2.2 for a description of the participants. These 
participants were recruited from a university population for reasons of cost and 
convenience, and may not necessarily reflect the general population in age, education, 
and Web usage patterns. The data gathered in this study will help us understand what 
young frequent Web users like these feel about collaboratively-authored websites, and 
how they react to the authority hints and persuasive points that they see, but the results 
may not necessarily be directly applicable to other age groups or less frequent Web users. 
On the other hand, this is an important population group to understand because they are 
the most likely future users of the World Wide Web and therefore the people with the 
most at stake in the future direction of collaboratively-authored information. 
“It is generally less important that a group of experimental subjects 
be representative of some larger population than that experimental 
and control groups be similar to each other.” (Babbie, 2004, p. 239) 
While the reduction in generalizability is a limitation of external validity, it does not 
necessarily, and does not in this study affect internal validity as the age and education 
characteristics of the volunteer participants was consistent across the conditions of the 
study factors, as a result of random assignment. 
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4.3.2 Power of the effects and the study’s sample size 
Power analysis (Cohen, 1988, 1992; Faul, Erdfelder, Lang, & Buchner, 2007) indicates 
that this study’s sample size and variance only affords statistical power to reliably detect 
large effects, but not medium or small effects. Larger sample sizes beyond the scope of 
this study would have brought more power to detect weaker effects. Several main and 
interaction effects are identified in the results section and interpreted in the discussion 
section that follows, but it is possible that other useful effects that were not identified 
may have been present in the data.  
4.3.3 Non-applicable questions not asked 
Questions were asked about the hints of authority that were included in the web pages 
viewed by participants. One of three different hints of authority (chart of Web activity, 
list of references, or neither) was each shown to one third of the participants, randomly 
selected. Questions that asked specifically about a particular hint of authority, e.g. “The 
article included a list of web-linked references” (agree-disagree scale response) were not 
posed to the participants who did not have the mentioned authority hint present in their 
web pages. In other words, if a participant saw only the list of references, he would only 
be asked about the list of references, but not about the chart of activity. If a participant 
saw neither the chart of activity nor the list of references, he was asked about neither. 
This limitation of the design prevented a complete comparison between the levels of this 
factor.  
The omission does not invalidate the results presented because the hint of authority was 
properly considered as a manipulated factor for the questions that were asked of all 
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participants regardless of the authority hint to which they were exposed. The limitation is 
one of breadth, not validity: other possible analyses may have been possible had this 
limitation not been imposed. 
4.3.4 Conventional author and Wiki descriptions not necessarily equivalent 
The authoring method factor was presented in two conditions. In one condition, the 
articles were written via a conventional authoring method, meaning that the author is 
known and identified to a reader. In the other condition, the articles were written “Wiki-
style” by any number of anonymous contributors via “Wiki software” on the World Wide 
Web. 
As explained in the methodology section describing the appearance of the experimental 
materials (section 4.2.7) and shown in Appendix 2 and Appendix 5, the web pages that 
presented the articles to the participants contained one of two different forms of author 
description, according to the condition to which a participant was randomly assigned. 
In the case of participants assigned to the conventional authoring method, the pages 
displayed a short biographical sketch of the individual author alongside a picture of the 
author. The biographical sketch included some background to establish the author’s 
qualifications with regard to the subject matter. In the case of participants assigned to the 
Wiki-style authoring method, the pages displayed a brief description of how Wiki-style 
websites are created and maintained. The author’s picture was replaced with an iconic 
representation of the World Wide Web (Figure 2). Based on feedback about weak 
description used in a preceding pilot study, this description was written so as to 
particularly emphasize the process by which high quality material can evolve from the 
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volunteer efforts of many volunteer contributors. It mentions that the article has been 
accessible for “quite some time” for corrections, and that the volunteers “may enhance, 
correct, and sometimes remove each other's contributions.” 
The intention expressed in the experimental design is to present the qualifications of the 
Wiki-style website’s authors in the same context as the qualifications of the conventional 
author. The texts were of similar length, and were shown at the same place in otherwise 
identical web pages, with identical fonts, colors, and layouts. The description used often-
mentioned advantages of collective intelligence: numerous contributors, freedom from 
central control, and open communication. See Surowiecki’s The Wisdom of Crowds 
(2004) for elaboration. 
It must be noted, however, that this study is attempting to compare user perceptions of 
two conditions that, while different, may not be directly analogous. Participants who 
react more (or less) favorably to the materials presented in the Wiki-style authoring 
method might not be influenced by the presumed independent variable: the authoring 
method. The other characteristics may play a part. By its nature, a brief biographical 
sketch of an identified individual can be far more specific than a description of a group of 
anonymous volunteers. It may be the specificity of the author description, rather than the 
content of the description, that supports credibility assessments.  
The design of this study does not allow that distinction to be tested, and therefore the root 
causal factor accounting for differences between the two conditions of the authoring 
method might not be the authoring method alone. The study is still worthwhile, however, 
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because its design mimics the real-world contrast that real Web users see when they 
choose between identified authors and Wiki-style sources online.  
4.3.5 Order effect not mitigated by counterbalancing 
One limitation of the experimental design is that all participants read the two articles, and 
answered their respective questions, in the same order. Counterbalancing (varying the 
order of task completion between subjects) has the potential to mitigate the confounding 
effects of task order with the within-subjects independent variable, in this case, article 
tone (Bryman & Cramer, 2005, p. 254; Linton & Gallo Jr., 1975, p. 34). 
Since it is likely that participants became more sensitized to pay attention to details in the 
second article based on questions that they had just answered about the first article, their 
responses to factual recall questions may not be directly comparable between the two 
articles (within subjects). While the results of the factual recall questions considered with 
respect to the manipulated factors (independent variables) on a question-specific basis 
were not affected by the order effect because the factual recall questions were the 
different for each article, the participants may have worked harder on remembering facts 
about the second article, having been sensitized to the nature of the task from the 
questions about the first article. 
There was a difference in the type of articles presented. The order effect may have 
masked or enhanced differences in the responses that were as a result of the persuasive 
tone differing between the two articles (Greenwald, 1976), although this was somewhat 
mitigated by having asked the participants to read the very factual and neutral-toned 
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article first. The results are consistent with an expectation that suspicions might be 
aroused by the persuasive nature of the second article (Greenwald, 1968, pp. 149-151). 
The noted limitation of order effect impacts research question RQ2 focusing on 
persuasion, a differentiation between the two articles: the within-subject factor. Research 
questions RQ1, RQ3, RQ4, and RQ5 explore between-subjects factors only, and are not 
affected by this limitation. 
4.3.6 Missing questions 
As a result of an unintentional oversight, the questions about the expertise of the authors 
and overall quality of the articles (see sections 5.5 and 5.6), that were asked after each of 
the two articles individually, were not also carried through to the summary questions 
asked at the end of the experiment. This omission disrupted a consistent analysis running 
through the five measures of credibility, accuracy, thoroughness, knowledgeability, and 
quality. This too is a limitation of the breadth of findings that result from the analysis, 
and not necessarily a threat to the study’s validity, 
4.3.7 Power of study not diminished 
Several limitations have been noted that in one way or another limit the applicability of 
the study or the breadth of its conclusions. As described, the limitations do not limit the 
validity of the analysis or the usefulness of what may be learned from the results. This 
type of limitation is not inconsistent with other information science laboratory studies 
that narrowly focus on selected manipulated factors with a defined range of questions and 
responses, e.g. (Chesney, 2006; Collins, 2006; Flanagin & Metzger, 2000, 2003; Fogg, 
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Marshall, Laraki, et al., 2001; Fogg et al., 2003d; Freeman & Spyridakis, 2004; Metzger, 
Flanagin, & Zwarun, 2003). 
4.4 Actualization 
The research design outlined above is appropriate for the type of opinion and perception 
data to be collected and for the participants that were to be recruited. The questions ask 
about perceptions and opinions, with some questions asking about factual recall of 
information contained in Web-based articles. The tasks in the procedure were designed to 
closely correspond to the gathering of information from the World Wide Web that 
frequent Web users engage in when they read real web pages. The task length, which had 
been adjusted based upon a preceding pilot study, was judged to fit within the timeframe 
that would be available from volunteer participants. 
With the experimental methodology documented, approval was sought and obtained from 
the Drexel University Office of Regulatory Research Compliance, and solicitation of 
participants began in September 2009. Data collection concluded by December of 2009, 
and analysis efforts began immediately thereafter. The results of that analysis are 
reported in the following section, followed by a discussion of the significant findings 
from that analysis. 
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5:  ANALYSIS OF DATA 
Analysis of the data gathered in this study begins with an overview of the tools of 
analysis used. The overview includes a discussion of the variables measured, the scales 
used, and how the analysis is linked to the study’s research questions. A description of 
the mixed-model ANOVA that was employed is followed by a note about statistical 
sphericity. The remainder of the analysis chapter is organized by measured variable, 
starting with the first five perception questions asked of the participants (credibility, 
accuracy, thoroughness, knowledgeability, and quality), followed by analysis of effects 
of, and interactions with participant Web use and gender. 
5.1 Data Analysis Overview 
5.1.1 Variables analyzed, questions asked, and corresponding research questions 
The first five variables discussed are the responses to five opinion questions that were 
asked after the participants had finished reading each of the two articles. These questions, 
numbered 3 through 7, were identical after each article, and they are the “within-
subjects” measures discussed in section 5.1.3. These five variables were opinion, rather 
than factual questions (see Table 8 on page 80), that asked for the participant’s perception 
of: 
 The credibility of the article. (Research question RQ1) 
 The accuracy of the article.  (Research question RQ3a) 
 The thoroughness of the article.  (Research question RQ3b) 
 The knowledgeability of the author(s).  (Research question RQ3c) 
 The quality of the article.  (Research question RQ1) 
Relevant to research question RQ5, the factual recall questions consisted of questions 
about the content and questions about the author or source of the information. Table 8 
identifies which of these questions are about content and which are about the author or 
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information source, for each article. These two factual recall scores are analyzed as 
separate within-subjects variables because each participant’s response was able to be 
scored for factual recall for both content and author-related questions. 
In the analysis of each of the five opinion questions and two factual recall scores, the 
effect of the three experimentally manipulated factors (independent variables) and their 
possible interactions are considered. The authoring method (conventional single author 
versus Wiki-style authoring) factor is mentioned in research questions RQ1, RQ2, RQ3, 
and RQ5. The authority hint (chart of download activity, list of web-linked references, or 
neither) factor was mentioned in research questions RQ4. The persuasive tone (neutral 
versus persuasive) factor is mentioned in research question RQ2. 
Following the factual recall questions, attributes about the participants are explored as 
possible influences on the credibility questions above. Specifically, the frequency of Web 
use reported by the participant and the participant’s gender are examined. The analysis 
also examines whether there is any interaction of the frequency of Web use and gender 
with the three independent variable factors. These analyses are relevant to all research 
questions as they expand our understanding of personal attributes that affect how Web 
users react to credibility cues. 
Questions that asked about perceptions are intended to measure how certain manipulated 
attributes of web pages influence or affect the way in which people perceive those pages 
and the information they present. Specifically, this study examines perceptions of the 
credibility, accuracy, quality, and thoroughness of the material, and of the expertise of the 
author or authors.  
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5.1.2 Scales used 
Participants were asked in various questions the extent to which they agreed or disagreed 
with a statement. For example, after reading each of the two articles in this experiment, 
participants were asked whether they agreed with the statement: “I believe this article is 
credible.” A seven-point Likert-like ordinal scale was used to solicit their responses 
ranging from strong agreement to strong disagreement. The following figure (Figure 3) is 
a partial screen shot showing how the seven-point response scaled, plus the “don’t know” 
option, appeared on the experiment’s web page. 
 
Figure 3: Example of agree-disagree response scale 
In addition, an eighth choice, “Don’t know,” was always available for those who might 
have felt uncomfortable or unprepared to choose one of the seven suggested responses. 
“Don’t know” responses were excluded from the analyses. In the statistical methods 
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employed, a simple incrementing integer from one to seven was assigned to each of the 
suggested responses, in order. The value one was assigned to strong agreement, and the 
value seven to strong disagreement. Thus, for statements about quality, lower scores 
signify higher quality. 
5.1.3 Between-subjects/Within-subjects: “Mixed Model” ANOVA design 
Analysis in this study is based a three-factor “mixed model” ANOVA based on two 
between-subjects factors and one within-subjects factor (Gamst, Meyers, & Guarino, 
2008, p. 395; Linton & Gallo Jr., 1975, p. 237). The resulting 2x3x2 factorial design is 
summarized below in Table 10. 
Table 10: "Mixed Model" ANOVA design 
Factor Levels Between or 
Within 
Levels created by 
Authoring Style 2 Levels: Conventional 
authoring vs. Wiki-style 
authoring 
Between 
Subjects 
Laboratory experimental 
condition varied randomly 
Authority Hint 3 Levels: 
No Hint 
Chart of Activity 
List of References 
Between 
Subjects 
Laboratory experimental 
condition varied randomly 
Article Tone 2 Levels: 
Neutral Tone (Article 1) 
Persuasive Tone (Article 2) 
Within 
Subjects 
Identical question asked after 
reading each one of two 
articles 
The between-subjects factors (Authoring Style and Authority Hint) were varied in six 
different combinations creating six different experimental conditions. Participants were 
randomly assigned to one of the six conditions resulting from the combination of the two 
between-subjects factors. The random distribution of the participants into the six 
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conditions resulting from the combination of the two between-subjects factors was 
approximately equal as shown in Table 11. 
Table 11: Counts of participants per experimental condition 
 
The within-subjects factor (Article Tone) varied between the two articles that all 
participants read. Five agree-disagree questions were repeated for each of the two 
questions, asking about perceptions of credibility, accuracy, thoroughness, author 
expertise, and quality.  
Supplemental to the three-factor mixed model between-subjects/within-subjects ANOVA 
design which is the primary source of statistical comparison tests, individual one way 
(single factor) ANOVA analyses are used in some cases to drill down and highlight the 
separate contributions of the between-subjects factors. 
5.1.4 Sphericity 
Sphericity is a mathematical assumption about the distribution of variance in a within-
subjects analysis of variance, and is similar to the homogeneity of variance assumption 
(sometimes called “Homoscedasticity”) used in between-subjects designs (Newton & 
Rudestam, 1999, p. 112). The mixed-model design of this experiment uses a combination 
of between-subjects and within-subjects analysis of variance. The Within-subjects 
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portion’s validity relies on the assumption of sphericity, which can be tested by 
Mauchly’s Test of Sphericity. When that assumption does not hold, statisticians 
recommend examination of alternative corrective calculations, including the Greenhouse-
Geisser correction, the Huynh-Feldt correction, and the Lower Bound correction 
(Baguley, 2004). The statistical software used for this analysis (SPSS version 17) by 
default reports Mauchly’s Test of Sphericity and the alternative correction calculations 
(Bryman & Cramer, 2005, p. 192). 
In all cases, unless otherwise noted, the test of sphericity was not violated, and the results 
of the alternative correction calculations matched the mixed model ANOVA results 
without correction. 
5.1.5 Parametric versus non-parametric tests 
The use of an analysis of variance technique for the detection of significant differences 
between and among the different levels of the factors in this experiment is appropriate 
because the collected data satisfies, or nearly satisfies the series of assumptions that 
underlie ANOVA tests (Bryman & Cramer, 2005, p. 144; Eisenhart, 1947; Kiess, 2002, 
p. 295). 
Random selection: This assumption says that the scores are drawn randomly and 
independently of one another. In this experiment, participants were randomly assigned to 
experimental conditions. Never did two participants in the same experimental condition 
complete the experiment at the same time. No participant completed the study more than 
one time. Participants were asked not to reveal the nature of the experiment to others 
whom they thought might be interested in also volunteering. 
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Normal distribution: ANOVA techniques assume that the distribution of the sample 
data will approximate a normal distribution. The assumption of normality is tested by a 
technique called a “normal probability plot” or “Q-Q Plot” (Newton & Rudestam, 1999, 
p. 107) which plots observed versus expected scores. The expected scores shown in the 
“Q-Q Plot” are derived from the assumption of normality. With a perfectly normal 
distribution, data in the “Q-Q Plot” will lie along a straight forty-five degree line. 
The data from this study was plotted in a series of “Q-Q Plots” (not included), and 
visually examined to verify that the actual scores lay on or nearly on the expected forty-
five degree line, verifying that the distribution of the data collected is approximately 
normal. 
Equal sample size: ANOVA techniques assume that each combination of levels of the 
various factors will include the same number of scores. In this study, each combination 
had either twelve or thirteen participants. The sample sizes, while not exactly equal, were 
close enough given the equality of variances (Sphericity) so as not to affect the validity of 
the use of analysis of variance, thanks to the robustness of the F-statistic. According to 
Boneau (1960, p. 62), “If the sample sizes are unequal, one is in no difficulty provided 
the variances are compensatingly equal.”  
Interval or ratio scale: Analysis of variance assumes that the scale used for the 
collection of scores is more than ordinal; that it is at least an interval or ratio scale. There 
has been controversy in the practice of statistics regarding whether ordinal scale data 
such as from the Likert-style scales used in this study, may be used in analysis of 
variance without significantly disrupting the validity or usefulness of the analysis. The 
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controversy is reviewed by Thomas Knapp (Knapp, 1990). Borgatta and Bohrnstedt have 
argued that if the data is normally (or approximately normally) distributed, then using this 
type of data as interval data will not invalidate the analysis: “The relationship of the 
normal distribution to interval measurement is commonly misunderstood, the latter 
existing by definition if a normal distribution exists” (Borgatta & Bohrnstedt, 1980, p. 
147) As Knapp explains, although the Borgatta and Bohrnstedt argument is not 
universally accepted., there are some design elements that support it. This study exhibits 
two: the use of a seven-point, rather than five-point response scale, and an identifiable 
mid-point (“neither agree nor disagree”). 
Equality of variances: See the discussion of Sphericity in section 5.1.4 above. 
Non-parametric statistical tests are called for as an alternative method of testing the 
differences between means when the parametric assumptions of the analysis of variance 
are violated. The data collected in this study appears to satisfy, or nearly satisfy, the 
assumptions underlying the analysis of variance, so the use of parametric tests with their 
enhanced precision is justified in preference to the use of non-parametric tests. Even the 
use of data which do not fully meet all of the assumptions may not invalidate the choice 
of parametric statistics: “Yet, because parametric tests are thought to be robust, 
researchers may use the t test or analysis of variance on the data even if the assumptions 
are not fully met” (Kiess, 2002, p. 449). 
5.1.6 About SPSS calculations of significance 
The ANOVA sums of squares analyses shown in this chapter are computed by SPSS 
software. Where SPSS reports the significance to have been calculated as “.000” a 
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misinterpretation is possible. SPSS, by default, does not report numerical accuracy 
greater than three digit precision. Therefore, as a result of rounding, a report of “.000” 
should be interpreted as a value that is less than 0.001 but is otherwise not displayed. 
Using a calculated significance value of 0.05 as an arbitrary demarcation between the 
report of statistically significant differences and random chance error is a convention in 
social science (Dallal, 2010). The nature of this study is exploratory; the limitations 
discussed in section 4.3 note the possible inability for the results obtained to be 
generalized to the population at large. Some weak effects were detected through a pattern 
of repetition rather than from definitive statistical significance. To avoid the possibility of 
omitting whatever insight that might be gained from those results, when a significance 
level is less than or approximately 0.10, it will be considered and discussed in the 
analysis to follow, although the conventional 0.05 level will be used to note significance. 
5.1.7 Correlation 
Five evaluations about credibility, accuracy, thoroughness, expertise of the author, and 
comparative quality were asked of the participants after they had read each of the two 
articles. These measures are related, although not necessarily identical. Accuracy, 
thoroughness, and expertise ask about details, while the questions about credibility and 
comparative quality are more general. In the analysis that follows, these five measures 
support each other in identifying that the participants were somewhat consistent in 
forming and reporting their reactions. The correlations were significant (p<0.05) for six 
of the ten bivariate correlations for the factual article, and for all ten of the bivariate 
correlations for the persuasive article, indicating internal consistency. The five questions 
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were asked after each of the two articles. The within-subjects correlations of the same 
measure as asked for both articles were significant for the general questions about 
credibility and comparative quality, but not for the detailed questions about accuracy, 
thoroughness, and expertise. The correlation data is included in Appendix 15. 
5.1.8 Organization of data analysis 
The following sections present observations about the data obtained during this 
experiment in the following sequence. First, five subjective evaluations are considered: 
credibility, accuracy, thoroughness, expertise of the author, and comparative quality. 
These five questions were repeated after each of the two articles. The analysis includes a 
mixed-model analysis of variance design that includes both between-subjects and within-
subjects factors. 
Next, factual recall questions about the articles and about the authors are considered, 
followed by consideration of the participants’ Web use frequency and gender and how 
those attributes interact with the other factors. 
Then, some observations are presented regarding interactions of gender with one of the 
manipulated factors affecting several dependent variables. 
5.2 Credibility 
The first task in this study asked participants to read an article about the details of plans 
that are available to help people pay for college education. These include the tax-
advantaged so-called “529” plans. After reading the article (text in Appendix 8), the 
participant was asked to answer both factual and opinion questions about the article. 
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While reading the article, the participant was unable to see the questions, and while 
answering the questions, the participant was not permitted to review the article. 
Thirty-eight participants viewed the article in the “conventional authoring” style: the 
name, a photograph, and a brief biography of the “noted expert” single author were 
shown. The remaining 36 participants were asked to read the exact same article as if it 
were copied from a “wiki-style” website, where it “may have had several or many co-
authors and editors, and has been available online for public inspection and correction for 
quite some time. The volunteer authors may enhance, correct, and sometimes remove 
each other's contributions.” 
Participants were asked if they found the article to be credible by being asked if they 
agreed with the statement “I believe this article is credible.” Their response was solicited 
using a seven point Likert-like scale spanning from “Strongly Agree” (1) to “Strongly 
disagree” (7) where the midpoint (4) was “neither agree nor disagree.” 
5.2.1 Credibility: Authoring Method 
Thirty-eight participants were exposed to the conventional authoring method appearance 
and thirty-six participants were exposed to the Wiki-style authoring method appearance. 
Of the thirty-six, one omitted an answer to the credibility question for both articles, 
resulting in thirty-five responses in the Wiki-style condition. Mean responses for this 
question are shown in Table 12. For each article, the conventional authoring condition 
was considered more credible than the Wiki-style authoring condition, and this was also 
the case for the question at the end of the tasks that asked how the participants perceived 
the credibility of both articles that they read in the experiment. 
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Table 12: Credibility and authoring method n and means 
 
When both articles are considered together in the mixed-model ANOVA analysis defined 
above (5.1.3), there is a significant difference between how participants agreed with the 
credibility statements under the two authoring methods, p<0.05, as shown in Table 13, 
with the conventional authoring style being viewed more positively than the Wiki 
authoring style. 
Table 13: Credibility between subjects, articles 1 and 2 
 
Analyses of each article’s credibility assessment performed separately indicate that the 
difference between mean credibility scores differentiated by authoring method is 
significant for the persuasive article (p<0.05) but not for the factual article (p>0.05) as 
shown in Table 14.  
n mean n mean n mean
Conventional Authoring 38 2.16 38 2.55 38 2.42
Wiki‐style Authoring 35 2.37 35 3.29 34 2.74
Factual Article Persuasive ArticleI believe this article is credible.
1=strongly agree.
7=strongly disagree.
Articles in experiment
Source
Type III Sum 
of Squares df
Mean 
Square F Sig.
Authoring Method 8.183 1 8.183 6.068 .016
Authority Hint 2.191 2 1.095 .812 .448
Authoring Method * Authority Hint .354 2 .177 .131 .877
Error 90.354 67 1.349
Tests of Between-Subjects Effects
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Table 14: Credibility: separate one-way ANOVAs for authoring method 
 
The dominance of the difference in the persuasive article would suggest an interaction 
effect between authoring style and article tone, the within-subjects variable that 
distinguishes the factual article from the second (neutral tone vs. persuasive tone). The 
expected interaction effect is evident, though not significant (p>0.05), as shown in Table 
15. 
Table 15: Credibility within-subjects ANOVA 
 
Research question RQ1 explores whether the perceived credibility of web-based 
information that is authored Wiki-style found to be more or less credible than web-based 
information that is authored conventionally. The results observed in this experiment 
Source
Type III Sum 
of Squares df
Mean 
Square F Sig.
Tone 16 1 16 19.061 .000
Tone * Authoring Method 2.276 1 2.276 2.788 .100
Tone * Authority Hint 3.453 2 1.726 2.115 .129
Tone * Authoring Method  *  AuthorityHint .794 2 .397 .486 .617
Error 54.687 67 .816
Tests of Within‐Subjects Contrasts
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would indicate that conventionally-authored materials are perceived to be more credible 
than the same materials authored Wiki-style. 
5.2.2 Credibility: Authority Hint 
Twenty-four participants were exposed to a two-year monthly chart showing the number 
of times the article was viewed each month (a chart of download activity). Twenty-five 
participants were exposed to a list of web-linked references at the end of the article. The 
remaining twenty-five participants saw neither of these additional authority hints. For this 
condition of the authority hint factor, the only authority hint was the author biographical 
information, which was constant across all three conditions. 
Not all participants answered the credibility questions, leading to the n values shown in 
Table 16. 
Table 16: Credibility and authority hint 
 
There are no significant differences amongst the means (p>0.05) for this variable based 
on the authority hint shown when both articles are considered together in the mixed-
model ANOVA analysis defined above (5.1.4), see Table 13 above. The means are 
significantly different, however, for article 1 considered alone, p<0.05 (Table 17), with 
the chart of access activity having the strongest association with credibility and no 
additional authority hint having the weakest association with credibility.  
n mean n mean n mean
Chart of access (viewing) activity 24 1.92 24 3.00 23 2.39
List of web‐linked references 24 2.29 24 2.79 24 2.63
No additional authority hint 25 2.56 25 2.92 25 2.68
I believe this article is credible.
1=strongly agree.
7=strongly disagree.
Factual Article Persuasive Article Articles in experiment
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Table 17: Credibility: separate one-way ANOVAs for authority hint 
 
See the section on factor interactions below (5.2.3) for more about how the article tone 
may interact with the additional authority hint. 
Research question RQ4 explored whether the inclusion of an additional hint of authority 
has any influence on perceptions of credibility. From the results obtained in this study, 
there is a mixed result. The hint of authority does influence credibility judgment, but not 
necessarily in all cases. It appears to have a greater influence on the credibility 
assessment when the user is not already skeptical or distrustful of the material as may 
have been the case with the second, persuasive tone, article. 
5.2.3 Credibility: Article Tone and Interaction Effects 
The mean score for this question for the factual article was 2.26, and for the persuasive 
article, the mean was 2.90. These two means were significantly different at p<0.001, see 
Table 15. 
It might not be surprising that readers found the factual article to be more credible than 
the persuasive article. When someone tries to persuade us to agree with a point of view, 
we naturally question the argument and are skeptical about the facts. On the other hand, 
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when information of a technical nature is presenting in a detailed yet seemingly non-
opinionated way, as the factual article intended to do, there is less reason to question its 
credibility. 
As noted in the description of the experiment’s design in section 4.2.4, there were other 
differences between the two articles. The factual article was longer than the second, and 
the articles discussed different topics, with which the participants may have had more or 
less familiarity. Section 6.5 considers the effects these differences might have induced 
beyond the effects of the intended persuasiveness factor. 
Article tone interaction with the other two manipulated variables (authoring method and 
authority hint) was not statistically significant (Table 13 and Table 15) using the 
conventional p<0.05 threshold. However, there are is a weak interaction effect shown in 
the following figure that becomes more noteworthy as it repeats in each of the next four 
sections corresponding to the other measures collected from questions asked of the 
participants. 
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Figure 4: Credibility with three factors 
Figure 4 shows that the chart of activity, an authority hint, has more influence on the 
factual article than it does on the persuasive article, and is more of a positive influence on 
credibility than either of the other two authority hint conditions for the factual article. The 
significance of these interaction effects falling just beyond the conventional threshold 
may tell us that an effect is present, but either this study’s experimental design did not 
adequately capture it, or the number of participants was not large enough to achieve 
statistical significance. 
5.3 Accuracy 
After reading each article, participants were asked to agree or disagree with a statement 
saying that “I believe this article was accurate.” Again, their response was solicited using 
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a seven point Likert-like scale spanning from “Strongly Agree” (1) to “Strongly disagree” 
(7) where the midpoint (4) was “neither agree nor disagree” (see Figure 3). 
5.3.1 Accuracy: Authoring Method 
For each article individually, and for both articles considered together (“The articles that I 
read during this experiment were accurate”), the participants felt that the conventional 
authoring condition made the article more accurate than the Wiki-style authoring 
condition. The differences were significant for each of the two articles individually 
(p<0.05), although not for the question asked at the end of the experiment about the 
accuracy of both articles considered together (p>0.05). See Table 19. 
Table 18: Accuracy and authoring method n and means 
 
Table 19: Accuracy: separate one-way ANOVAs for authoring method 
 
n mean n mean n mean
Conventional Authoring 34 2.21 34 2.50 37 2.65
Wiki‐style Authoring 34 2.53 34 3.06 29 2.98
I believe this article is accurate
1=strongly agree.
7=strongly disagree.
Factual Article Persuasive Article Articles in experiment
One way ANOVA: Authoring Method Sum of Squares df 
Mean 
Square F Sig. 
I believe this article is 
accurate [Factual article] 
Between Groups 2.414 1 2.414 3.856 .054
Within Groups 42.571 68 .626  
Total 44.986 69   
I believe this article is 
accurate. [Persuasive 
article] 
Between Groups 4.465 1 4.465 4.353 .041
Within Groups 70.775 69 1.026  
Total 75.239 70   
The articles that I read 
during this experiment 
were accurate. 
Between Groups 1.296 1 1.296 1.873 .176
Within Groups 44.295 64 .692  
Total 45.591 65   
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The ANOVA based on the 2x3x2 mixed model discussed earlier shows that the 
difference of accuracy assessments between the two authoring methods was also 
significant, p<0.05, as shown in Table 20, which is consistent with the result from the 
separate ANOVAS. Not only have the participants found the conventionally authored 
article to be more credible than the Wiki-authored article, they have found it to be more 
accurate as well. 
Table 20: Accuracy between subjects, articles 1 and 2 
 
5.3.2 Accuracy: Authority Hint 
From Table 20, the authority hint that was varied in three different presentations had no 
significant effect on the participants’ view of the accuracy of the articles that they read, 
although a one way ANOVA considering the accuracy question only about the factual 
article did find that the authority hint made a significant difference. A third question, 
posed at the end of the experimental tasks, asked about the accuracy of both questions 
read during the experiment. For this question there was no significant influence of the 
authority hint on responses about accuracy. This is consistent with the three-factor 
mixed-model ANOVA result. Table 21 and Table 22 show these results for the article-
specific questions and the question at the end of the tasks. 
Source
Type III Sum 
of Squares df
Mean 
Square F Sig.
Authoring Method 6.408 1 6.408 7.821 .007
Authority Hint .313 2 .156 .191 .827
Authoring Method * Authority Hint .556 2 .278 .339 .714
Error 50.796 62 .819
Tests of Between-Subjects Effects
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Table 21: Accuracy and Authority Hint 
 
Table 22: Accuracy: separate one-way ANOVAs for authority hint 
 
There was a significant interaction effect of authority hint with article tone (article 
number), however, as shown in Table 23. The chart of download activity was the 
condition most associated with accuracy in the first, neutral tone, article, while the chart 
was the condition least associated with accuracy in the second, persuasive tone, article. 
This interaction effect is explored further in section 5.3.3. 
n mean n mean n mean
Chart of access  (viewing) activi ty 23 2.09 23 3.09 22 2.91
Lis t of web‐l inked references 21 2.38 21 2.62 23 2.70
No additional  authori ty hint 24 2.63 24 2.63 21 2.71
I believe this article is accurate.
1=strongly agree.
7=strongly disagree.
Factual  Article Persuas ive  Article Articles  in experiment
One way ANOVA: Authoring Method Sum of Squares df 
Mean 
Square F Sig. 
I believe this article is 
accurate [Factual 
article] 
Between Groups 3.900 2 1.950 3.180 .048
Within Groups 41.086 67 .613  
Total 44.986 69   
I believe this article is 
accurate. [Persuasive 
article] 
Between Groups 4.803 2 2.401 2.318 .106
Within Groups 70.437 68 1.036  
Total 75.239 70   
The articles that I read 
during this experiment 
were accurate. 
Between Groups .617 2 .309 .432 .651
Within Groups 44.973 63 .714  
Total 45.591 65   
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Table 23: Accuracy within-subjects ANOVA 
 
5.3.3 Accuracy: Article Tone and Interaction Effects 
The participants found the factual article to be significantly more accurate than the 
persuasive article (means 2.37 vs. 2.38) regardless of the other factors. The nature of the 
materials used in the study offers an insight: the factual article offered many items of 
technical, factual information where the persuasive article offered few, but instead 
attempted to build a convincing argument. Previously unfamiliar with the subject matter 
of the persuasive article, the participants were unable to agree that the arguments 
presented were accurate. 
Note the similarities between the following chart (Figure 5) showing participant accuracy 
scores for all three factors, and the analogous chart for credibility (Figure 4 on page 110). 
For this question regarding accuracy,  the interaction effect of the authority hint coupled 
with the article tone is the same as it was for credibility: for the factual article (neutral 
tone), the chart of activity authority hint makes the article seem more accurate, whereas 
for the persuasive article (persuasive tone), it has no such effect. The conditions of this 
factor have switched relative positions: when a persuasive article is being read, 
participants find the list of references (or no authority hint at all) to be an indicator of an 
Source
Type III Sum 
of Squares df
Mean 
Square F Sig.
Tone 6 1 6 8.347 .005
Tone * Authoring Method .330 1 .330 .492 .486
Tone * Authority Hint 6 2 3 4.614 .014
Tone * Authoring Method  *  Authority Hint .914 2 .457 .681 .510
Error 41.605 62 .671
Tests of Within-Subjects Contrasts
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accurate article, while they had been willing to rely on a chart of download activity as an 
indicator of accuracy for a neutral, factual article. 
 
 
Figure 5: Accuracy with three factors 
There is a significant difference in how participants viewed accuracy: they found the 
conventionally-authored article to be more accurate than the Wiki-style. Although the 
authority hint factor was not significant by itself, there was a significant interaction effect 
with article tone, reflecting the higher score on accuracy for the chart of activity in the 
first (neutral tone) article, and reflecting the higher score on accuracy for either the list of 
references, or, with an approximately equal score, no additional authority hint in the 
second (persuasive tone) article. 
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5.4 Thoroughness 
Research question RQ3b explores the concept of thoroughness as a measure of the 
perception of the quality of information that is related to, although not exactly the same 
as credibility. 
Without any definition of the words “thorough” or “thoroughly,” participants were asked 
the degree to which they agreed with a statement that each article was thorough, and a 
statement at the end about the thoroughness of both articles considered together:  
This article thoroughly covers the topic. 
The articles that I read during this experiment were thorough. 
 
5.4.1 Thoroughness: Authoring Method 
Consistent with the prior discussions of credibility and accuracy, for each article, 
participants who were exposed to the conventional authoring style found the article to be 
more thorough than did the participants who were exposed to the Wiki-style authoring 
method (Table 24) for each article and or both articles in the experiment, although the 
differences were not statistically significant, p>0.05 (Table 25). For the question asked at 
the end of the experiment about both articles considered together, the conventionally-
authored version was thought of more highly, with a mean score on thoroughness of 2.49 
versus 2.91 for the Wiki-style version. The difference between those two means was not 
significant (p>0.05), although it was the more notable difference of the three (Table 26).  
117 
 
 
Table 24: Thoroughness and authoring method n and means 
 
Table 25: Thoroughness between subjects, articles 1 and 2 
 
Table 26: Thoroughness: separate one-way ANOVAs for authoring method 
 
5.4.2 Thoroughness: Authority Hint 
As a main effect, the different authority hints did not significantly affect the users’ 
judgments about the thoroughness of the articles, per the mixed model analysis described 
in section 5.1.3 (p>0.05 in Table 25). The ordering of how much each of the three 
authority hint conditions was associated with high accuracy differed from one article to 
n mean n mean n mean
Conventional Authoring 36 1.92 36 3.22 37 2.49
Wiki‐style Authoring 30 2.20 30 3.50 33 2.91
This article throughly covers the topic.
1=strongly agree.
7=strongly disagree.
Factual Article Persuasive Article Articles in experiment
Source
Type III Sum 
of Squares df
Mean 
Square F Sig.
Authoring Method 2.382 1 2.382 2.470 .121
Authority Hint .166 2 .083 .086 .918
Authoring Method * Authority Hint 1.122 2 .561 .582 .562
Error 57.867 60 .964
Tests of Between-Subjects Effects
 
One way ANOVA: Authoring Method 
Sum of 
Squares df 
Mean 
Square F Sig. 
This article thoroughly 
covers the topic. [Factual 
article] 
Between Groups 1.173 1 1.173 1.232 .271
Within Groups 64.770 68 .952    
Total 65.943 69      
This article thoroughly 
covers the topic. 
[Persuasive article] 
Between Groups 4.392 1 4.392 2.609 .111
Within Groups 112.768 67 1.683    
Total 117.159 68      
The articles that I read 
during this experiment were 
thorough. 
Between Groups 3.115 1 3.115 3.418 .069
Within Groups 61.971 68 .911    
Total 65.086 69      
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the other (Table 27), leading to an interaction effect confirmed in Table 28. In the factual 
article, the chart of activity was the condition most closely associated with high accuracy, 
whereas in the persuasive article, the absence of any additional authority hint was more 
closely associated with high accuracy than either the chart of access activity or the list of 
web-linked references. 
Table 27: Thoroughness and authority hint 
 
5.4.3 Thoroughness: Article Tone and interaction Effects 
Based on article tone, there was a significant difference (p<0.001, Table 28) between the 
overall mean for thoroughness for the factual article (mean=2.05) and the overall mean 
for thoroughness for the persuasive article (mean=3.35). This result might be expected. A 
persuasive argument in favor of a point of view or course of action, as in the persuasive 
article, hints at a need for further investigation or questioning, while a straightforward 
presentation of facts does not necessarily have the same effect. When asked if the 
persuasive article was thorough, the participants had a difficult time agreeing that it was. 
The material in the article, as noted in section 4.2.4, was deliberately selected to 
minimize the chance that participants would have prior familiarity with the subject matter 
or pre-existing opinions about the position that was presented. Given that lack of 
familiarity, it is not surprising that these well educated participants were skeptical about 
the persuasive article’s thoroughness, just as they were about its accuracy. 
n mean n mean n mean
Chart of access (viewing) activity 23 1.78 23 3.61 23 2.48
List of web‐linked references 20 2.10 20 3.40 23 2.74
No additional authority hint 23 2.26 23 3.04 24 2.86
This article throughly covers the topic.
1=strongly agree.
7=strongly disagree.
Factual Article Persuasive Article Articles in experiment
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It is alternatively possible that the longer length and greater level of detail of the factual 
article did as much to augment the perception of thoroughness as did the factual tone of 
that article. These possible explanations are further discussed in section 6.5. 
Table 28: Thoroughness within-subjects ANOVA 
 
The interaction effect (not significant, but worth noting, p<0.10) between article tone and 
authority hint shown in Table 28 reflects that in the factual article, the chart of activity 
was the condition most closely associated with high accuracy, whereas in the persuasive 
article, the absence of any additional authority hint was more closely associated with high 
accuracy than either the chart of access activity or the list of web-linked references. 
Although some of the differences between means are not statistically significant, the 
pattern of means for the twelve data points for thoroughness in this 2x3x2 factorial 
comparison displays striking similarity to the interaction patterns shown previously for 
the questions about credibility and accuracy, as shown in Figure 6. The factual article is 
found to be consistently “better” than the persuasive article, and the chart of activity has 
an association with quality (thoroughness, in this case) in the factual article which it does 
not exhibit for the persuasive article. 
Source
Type III Sum 
of Squares df
Mean 
Square F Sig.
Tone 55.634 1 55.634 54.529 .000
Tone * Authoring Method .001 1 .001 .001 .972
Tone * Authority Hint 6.325 2 3.163 3.100 .052
Tone * Authoring Method  *  Authority Hint .493 2 .246 .241 .786
Error 61.216 60 1.020
Tests of Within-Subjects Contrasts
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Figure 6: Thoroughness with three factors 
5.5 Knowledgeable 
Participants were also asked about how knowledgeable they felt the authors were, by 
agreeing with “The author of this article is (authors of this article are) knowledgeable 
about the subject matter” along a seven point scale of agreement ranging from “Strongly 
Agree” (1) to “Strongly disagree” (7), where the midpoint (4) was “neither agree nor 
disagree.” The word “knowledgeable” was not defined for the participants. 
5.5.1 Knowledgeability: Authoring Method 
The authoring method factor did influence participants’ perception of the expertise of the 
material’s author. For both articles, participants who viewed the conventionally-authored 
version found the author(s) to be more knowledgeable about the subject matter than did 
the participants who viewed the Wiki-style versions.  This difference suggests that 
individual identification of the author, by means of a picture and brief biographical 
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description, is a more accepted indication of author expertise than the corresponding 
statement, in the Wiki-style authoring condition, that there was ample opportunity for 
correction of any errors by the collective authoring public.  
Table 29: Knowledgeability and authoring method 
 
The difference between the mean scores of expertise was significant (p<0.0011, Table 
30).  
Table 30: Knowledgeability between subjects, articles 1 and 2 
 
5.5.2 Knowledgeability: Authority Hint 
The second factor, authority hint, prompted no significant differences in participants’ 
opinions of the author’s subject matter knowledge, although as with the other questions 
considered previously (credibility, accuracy, and thoroughness), the pattern that emerges 
for the factual article differs slightly from the pattern that emerges for the persuasive 
                                                          
 
1 Significance calculated less than 0.001 is displayed as 0.000 due to rounding precision. 
n mean n mean
Conventional Authoring 36 1.67 36 2.00
Wiki‐style Authoring 32 2.16 32 2.94
The author of this article is
knowledgeable about the subject matter. 
1=strongly agree.
7=strongly disagree.
Factual Article Persuasive Article
Source
Type III Sum of 
Squares df
Mean 
Square F Sig.
Authoring Method 17 1 17 18.661 .000
Authority Hint .832 2 .416 .463 .631
Authoring Method * Authority Hint .874 2 .437 .487 .617
Error 55.671 62 .898
Tests of Between-Subjects Effects
122 
 
 
article with respect to the influence of the chart of access activity: the chart is less of an 
indicator of author expertise for the persuasive article than it is for the first, although the 
effect is not significant (Table 30). 
Table 31: Knowledgeability and authority hint 
 
5.5.3 Knowledgeability: Article Tone and Interaction Effects 
Based on article tone as a main effect, there was a significant difference (p<0.0012, Table 
32) between the overall mean for knowledgeability for the factual article (mean=1.90) 
and the overall mean for thoroughness for the persuasive article (mean=2.44).  This 
suggests that authors who write mostly factual material are perceived as having more 
expertise in the subject matter than authors who present a point of view. The weak (not 
significant, p>0.05, Table 32) interaction of article tone with the authoring method factor 
further suggests that personally identifying the author may boost the perception of author 
expertise slightly more so than simply having written a factual article. 
It is alternatively possible that the longer length and greater level of detail of the factual 
article made its author(s) seem more knowledgeable than the author(s) of the persuasive 
                                                          
 
2 Significance calculated less than 0.001 is displayed as 0.000 due to rounding precision. 
n mean n mean
Chart of access (viewing) activity 23 1.78 23 2.74
List of web‐linked references 22 2.09 22 2.32
No additional authority hint 23 1.83 23 2.26
The author of this article is
knowledgeable about the subject matter. 
1=strongly agree.
7=strongly disagree.
Factual Article Persuasive Article
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article, which was not as long. These possible explanations are further discussed in 
section 6.5. 
Table 32: Knowledgeability within-subjects ANOVA 
 
Although not statistically significant (p>0.05, Table 32), the pattern of interaction 
between the hint of authority and participant assessments of author expertise echoes the 
pattern discussed with regard to the previous questions about credibility, accuracy, and 
thoroughness.  
Source
Type III 
Sum of 
Squares df
Mean 
Square F Sig.
Tone 10.760 1 10.760 15.481 .000
Tone * Authoring Method 1.732 1 1.732 2.492 .120
Tone * Authority Hint 3.028 2 1.514 2.178 .122
Tone * Authoring Method  *  Authority Hint 2.419 2 1.210 1.740 .184
Error 43.093 62 .695
Tests of Within-Subjects Contrasts
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Figure 7: Knowledgeability with three factors 
The participants’ responses showed that the chart of activity authority hint is more 
closely associated with author expertise in the case of the factual article than is the case 
of the persuasive article, in both the conventional and Wiki-style authoring conditions 
(Figure 7). When the article tone is persuasive, no additional authority hint has just as 
much effect on the perception of expertise as either of the other two authority hints. One 
possible explanation, explored further in section 6.5, is that the reader’s natural 
skepticism against a persuasive argument outweighs the any contribution made by those 
authority hints. On the other hand, in the more neutral tone context, the reader has no 
particular reason to distrust the information presented, and is thus willing to take into 
consideration other hints of quality to further refine his assessment of material. 
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5.6 Quality 
Participants were asked to agree or disagree with an overall statement about the quality of 
each article, relative to other articles with which they might have been familiar: “This 
article is better than other articles about the same topic.” Their response was solicited 
along a seven point scale of agreement ranging from “Strongly Agree” (1) to “Strongly 
disagree” (7), where the midpoint (4) was “neither agree nor disagree.” 
The number of participants answering “Don’t know” or skipping this question altogether 
was somewhat higher than for the previously-discussed questions regarding credibility, 
accuracy, thoroughness, and knowledgeability, as shown in Table 33. 
Table 33: Participants responding to five repeated questions: counts and percentages 
 
Participants who may not have previously read articles about these topics may have felt 
that they were uncomfortable answering, or unable to answer the question because it asks 
for a comparison with other articles about these topics. 
5.6.1 Quality: Authoring Method 
There was a difference between the assessments of quality based on the two different 
authoring styles, with the conventionally-authored version being thought of more highly 
than the Wiki-style authored version. The difference was not significant for the factual 
Participants responding: count and percent
Factual
article: n
Factual
article: %
Persuasive
article: n
Persausive
article: %
Credibility 74 100% 73 99%
Accuracy 70 95% 71 96%
Thoroughness 70 95% 69 93%
Knowledgeability 71 96% 69 93%
Quality 41 55% 41 55%
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article, but it was significant for the persuasive article (p<0.05). As with the previously-
discussed measures, responses to this question affirm that when an author is an 
indentified individual, the material is thought of more highly as compared with the 
condition where the author is described as a Wiki-style group. 
Table 34: Quality and authoring method 
 
Table 35: Quality between subjects, articles 1 and 2 
 
5.6.2 Quality: Authority Hint 
There was no significant difference in how the participants viewed the overall quality of 
these articles with respect to the additional authority hint that was shown. This was the 
case for each article considered separately, and for both articles when combined in the 
mixed-model 2x3x2 ANOVA (Table 35 and Table 36). 
n mean n mean
Conventional Authoring 15 3.20 15 3.67
Wiki‐style Authoring 12 3.42 12 4.33
This article is better than
other articles about the same topic. 
1=strongly agree.
7=strongly disagree.
Factual Article Persuasive Article
Source
Type III 
Sum of 
Squares df
Mean 
Square F Sig.
Authoring Method 2.669 1 2.669 1.363 .256
Authority Hint .014 2 .007 .004 .996
Authoring Method * Authority Hint 1.751 2 .875 .447 .645
Error 41.125 21 1.958
Tests of Between-Subjects Effects
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Table 36: Quality and authority hint 
 
5.6.3 Quality: Article Tone and Interaction Effects 
The factual article, written in a neutral tone, was considered to be of higher quality 
(relative to other articles on the same topic) by the participants than the persuasive article, 
with means of 3.30 and 3.96, respectively. The difference on this within-subjects factor 
was significant at p<0.05 (Table 37). As with the previously-mentioned variables related 
to other aspects of a perception of article quality, this question may have been influenced 
in the case of the persuasive article by the skepticism that readers encounter in the face of 
being asked to read an persuasive as opposed to mostly informational piece. The longer 
length and greater detail of the factual article may have also helped to make it seem better 
than the persuasive article. 
Table 37: Quality within-subjects ANOVA 
 
n mean n mean
Chart of access (viewing) activity 10 3.20 10 4.10
List of web‐linked references 7 3.43 7 4.00
No additional authority hint 10 3.30 10 3.80
This article is better than
other articles about the same topic. 
1=strongly agree.
7=strongly disagree.
Factual Article Persuasive Article
Source
Type III 
Sum of 
Squares df
Mean 
Square F Sig.
Tone 6.375 1 6.375 11.856 .002
Tone * Authoring Method .551 1 .551 1.026 .323
Tone * Authority Hint .426 2 .213 .396 .678
Tone * Authoring Method  *  Authority Hint .521 2 .261 .485 .623
Error 11.292 21 .538
Tests of Within-Subjects Contrasts
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Interactions between the factors were not significant for this quality question. Yet, despite 
the absence of significance beyond the p=0.05 level for the mean differences (Table 35 
and Table 37), the trend for overall quality shown graphically (Figure 8) is similar to 
those of the preceding four questions. The factual article is considered to be better quality 
than the persuasive article. Within each article, the conventional authoring method is 
more strongly associated with overall quality than the Wiki-style authoring method. The 
chart of activity was more associated with overall quality for the factual article than it 
was for the persuasive article. 
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Figure 8: Quality with three factors 
5.7 Factual Recall 
After reading each of the two articles in this experiment, the participants were asked to 
answer several questions about the material presented in the articles, in order to test their 
recall of what they had just read. While they read the articles, the participants were not 
able to see the questions, and while they answered the questions, they were not able to 
refer back to the articles. The participants were instructed at the beginning of the 
experiment that they would be asked about what they were about to read, but that it was 
not a test of any kind and that they were not requested nor expected to memorize the 
material. 
5.7.1 Factual Recall: Authoring Method 
The authoring method factor, by itself, had no effect on factual recall. 
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Table 38: Factual recall (percent answered correctly) x authoring method 
 
5.7.2 Factual Recall: Authority Hint 
The authority hint factor, by itself, had no effect on factual recall. 
Table 39: Factual recall (percent answered correctly) x authority hint 
 
5.7.3 Factual Recall: Article Tone and Interaction Effects 
Factual recall better was significantly better (p<0.0013) for questions about the 
persuasive article most likely because participants became sensitized to remember 
information after having answered questions about the factual article, and thereby 
developed an idea of what information they should remember.  
Table 40: Factual recall within-subjects ANOVA 
 
                                                          
 
3   Significance calculated less than 0.001 is displayed as 0.000 due to rounding precision. 
n mean n mean
Conventional Authoring 38 65.2% 38 80.0%
Wiki‐style Authoring 38 64.5% 36 83.3%
Factual recall score
(percentage)
Factual Article Persuasive Article
n mean n mean
Chart of access (viewing) activity 24 64.8% 24 73.3%
List of web‐linked references 25 64.9% 25 84.8%
No additional authority hint 25 64.9% 25 86.4%
Factual recall score
(percentage)
Factual Article Persuasive Article
Source
Type III Sum 
of Squares df
Mean 
Square F Sig.
Tone 1 1 1 56.130 .000
Tone * Authoring Method .016 1 .016 .877 .352
Tone * Authority Hint .125 2 .062 3.372 .040
Tone * Authoring Method  *  Authority Hint .077 2 .038 2.076 .133
Error 1.259 68 .019
Tests of Within-Subjects Contrasts
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Figure 9: Factual recall (percent answered correctly) with three factors 
As seen in Figure 9, the only significant interaction effect for factual recall was with the 
authority hint, and only for the persuasive article. There is also a weak (not significant, 
p>0.05) three-way interaction visible in the figure. While the chart of Web access activity 
was associated with lower quality assessments in the five opinion questions discussed 
above, it may be associated with poorer factual recall, relative to the other two authority 
hints, and especially so in the Wiki-style authoring condition. 
As discussed, both Wiki-style authoring and persuasive article tone are the factor 
conditions that most reliably trigger suspicion or skepticism on the part of the reader, 
leading to harsher judgments about the quality of the material. For factual recall, the same 
combination of Wiki-style authoring and a persuasive article tone have conspired to 
distract or possibly prevent the readers from absorbing the information as well as they 
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had done under the other conditions. One possible interpretation is that the reader’s 
concentration has become distracted by increased skepticism to a questioning of the 
message that is strong enough to divert full reception of it. 
The chart of authority, which became associated with lower quality measures in the Wiki-
style persuasive combination, is under these conditions also associated with poorer recall 
ability.  This situation may be a sign of cognitive dissonance: the chart of activity tells the 
reader that the article is valuable, having been downloaded many times each month. Yet 
the reader finds the article to be suspect because of its persuasive tone and the way in 
which it was created. Trying to reconcile the conflict, while assessing the material’s 
credibility, distracts the reader from the otherwise easy task of remembering the details 
presented in the article. 
5.8 Three Factor Summary 
The following table summarizes where there are significant differences based on any of 
the three factors, or where there are any interaction effects (Table 41). Participants clearly 
saw a difference between the two articles on these measures of quality, including 
credibility. For some of the measures, the participants noted a difference between 
conventional and Wiki-style authoring, and the difference was always in the same 
direction: conventional authoring was consistently assessed as better than Wiki-style 
authoring. Although the differences amongst the means is not significant for the three 
instances of authority hint presented, a pattern was consistent across the five questions: 
the chart of Web download activity was always associated with stronger agreement with 
the quality statements about the factual article than was either a list of web-linked 
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references, or no authority hint at all. The chart of Web download activity was not 
associated with stronger agreement with the quality statements about the persuasive 
article. 
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5.9 Web Usage, Perceived Credibility, and Authoring Style 
At the conclusion of the tasks of reading and answering questions about the two article 
tasks, a question attempts to assess how much participants use the World Wide Web by 
asking about the frequency of their use: “How often do you use the World Wide Web?” 
Responses were solicited on an ordinal scale of responses: 
 
Figure 10: World Wide Web usage frequency response choices as displayed to participants 
Since this experiment was conducted on a university campus, it might be expected that 
the participants reported themselves as being frequent users of the World Wide Web: 
ninety-four percent of participants said that they use the Web “Several times each day” or 
“Constantly.” Table 42 summarizes the self-reported frequency of Web usage by the 
participants. 
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Table 42: Participant Web usage frequency 
 
Participants were asked about their assessment of the credibility of each article 
individually, and of both articles considered together. In all three cases, frequency of 
Web use did not differentiate their responses regarding credibility: 
Table 43:  Article credibility vs. World Wide Web frequency of use 
 
Half the participants saw each article as being conventionally authored by a single, 
identified, expert. The other half of the participants saw each article as having been 
authored “Wiki-style.” When the additional factor of authoring style is considered, the 
authoring style interacts with the frequency of Web usage in an interesting way. Note that 
while the differences between credibility assessment means are not statistically 
How often do you use the World Wide Web? Count Percent 
Rarely or infrequently. 1 1.4 
At least once each day. 2 2.7 
Several times each day. 26 35.1 
Constantly. 44 59.5 
Total answered 73 98.6 
Unanswered 1 1.4 
Total 74 100.0 
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significant (p>0.05, Table 44), a pattern emerges showing the same interaction effect for 
the factual article as for the persuasive article. Figure 11 below shows this interaction for 
both articles. 
Table 44: Credibility vs. Web usage and authoring method 
 
 
 
Figure 11: Credibility, frequency of Web use, article, and authoring method 
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It appears that people who are considering conventionally-authored material view its 
credibility with respect to their frequent Web usage differently than do people who are 
considering Wiki-style authored material. The non-significant statistical result cautions 
against a conclusive finding, yet a consistent pattern for three levels of Web usage across 
both authoring methods and both articles should not be ignored. In the case of 
conventionally-authored material (Figure 11: blue and green lines), more frequent Web 
usage appears to be associated with a more favorable opinion of the material’s credibility. 
But in the case of Wiki-style authored material (purple and red lines), more frequent Web 
users appear to find the material less credible. 
A possible interpretation is that more frequent Web users have come to learn to view 
positive identification of an author as an indicator of quality that leads them to perceive 
the information as credible, while the more frequent Web users have also come to learn 
that Wiki-style authoring signals them to be wary of the credibility of the information 
being presented. 
Whether there is a sufficient distinction between self-assessments of “several times each 
day” and “constantly” to make this analysis repeatable is a possible weakness of the 
interpretation presented. However, the repetition of the pattern over two articles of widely 
differing tone suggests that the question deserves further examination. 
5.10 Web Usage, Expertise of the Author, and Authoring Style 
An examination of the question about how knowledgeable an author appears to be and its 
interaction with participant Web experience indicates that an interaction pattern emerges 
similar to the one discussed in the previous section. 
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After reading each of the two articles, the participants were asked to agree or disagree (1 
= Strongly agree; 7 = Strongly disagree) with the statement “The author of this article is 
knowledgeable about the subject matter.” 
In a three-way mixed model ANOVA that examines the authoring style (conventional 
versus Wiki-style authoring), the participant’s frequency of Web usage, and the tone of 
the article (factual versus persuasive), the frequency of Web usage may have affected the 
answer to this question about the author’s knowledgeability (p>0.05, Table 45). 
Additionally, the interaction effect between the frequency of Web usage and the 
authoring style (p>0.05), while not statistically significant, suggests a weak interaction 
effect for the knowledgeability question. 
Table 45: Knowledgeability vs. Web usage and authoring method 
 
The following chart (Figure 12) shows the interaction effect for this variable. As before, 
the blue and red lines correspond to the factual article, while the green and purple lines 
correspond to the persuasive article. 
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Figure 12: Knowledgeability of author, frequency of Web use, article, and authoring method 
A possible interpretation is that in the case of Wiki-style authoring (red and purple lines), 
the more frequently one uses the World Wide Web, the more one comes to suspect or 
doubt the expertise of the collective authors. However, when the author is an identified 
individual (blue and green lines), more frequent Web use does not necessarily impel the 
user to change his perception of the author’s expertise. It appears that more frequent Web 
users are more suspicious of Wiki authors, and the difference becomes more evident as 
the information tries to persuade rather than to simply inform. As with the preceding 
reported analysis of credibility interaction (section 5.9), this not statistically significant, 
yet consistent pattern suggests further study. 
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5.11 Gender, Authoring Style, and Credibility 
Although there is not a significant difference between men and women with regard to 
their assessment of credibility of either article considered separately, or of both articles 
considered together, there does appear to be an interaction effect between gender and 
authoring method on the assessment of credibility. The interaction effect is significant in 
the case of the second (persuasive tone) article (p=0.05), and is consistent in pattern, 
although not degree, among the factual article, the persuasive article, and both considered 
together. 
Table 46: Credibility, gender, and authoring method ANOVA 
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The following interaction diagrams (one for each article, and one for both considered 
together: Figure 13, Figure 14, and Figure 15) show that men are consistently more 
critical of, or perhaps more suspicious of the content of material that is authored Wiki-
style than conventionally authored. On the other hand, women seem to view the 
credibility of the materials almost equally, without regard to the authoring method. The 
tone of the persuasive article draws out the effect, as if being knowingly persuaded makes 
someone who is already more suspicious of the information’s credibility to become even 
more so. 
 
Figure 13: Credibility, gender, and authoring method for the factual article 
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Figure 14: Credibility, gender, and authoring method for the persuasive article 
 
Figure 15: Credibility, gender, and authoring method for both articles 
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5.12 Gender, Authoring Style, and Accuracy 
The interaction effect between gender and authoring method described above for the 
questions about credibility also appears, although it is less strong, for the questions about 
accuracy. The interaction effect for the two articles asked separately (but analyzed using 
the 2x3x2 mixed model described earlier) is worth considering.  (p>0.05, Table 47). For 
both articles considered together, as was asked in the questions at the end of the 
experiment, the effect was still evident, though weaker (Table 48). 
Table 47: Accuracy, gender, and authoring method (mixed model) 
 
Table 48: Accuracy, gender, and authoring method, both articles considered together 
 
For each of the two articles and for both articles considered together, as with the 
questions about credibility, the pattern of accuracy assessments is consistent with respect 
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to gender and authoring style. The following three charts show the interaction effect. 
Figure 16 represents article 1, Figure 17 represents article 2, and Figure 18 represents 
both articles considered together, as asked at the end of the experiment. Note that in all 
three charts, the green line representing men slopes up more sharply (toward less 
agreement) than does the blue line representing women. 
 
 
Figure 16: Accuracy, gender, and authoring method for the factual article 
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Figure 17: Accuracy, gender, and authoring method for the persuasive article 
 
Figure 18: Accuracy, gender, and authoring method for both articles considered together 
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5.13 Gender, Authoring Style, and Expertise 
Participants were asked whether they agreed that the authors of the articles that they read 
were knowledgeable about the subject matter in those articles. The question was asked 
for each article separately, but not for the two articles considered together: see limitations 
section 4.3.6. 
While there was no statistically significant effect demonstrated for the interaction 
between gender and authoring style (p>0.05, Table 49) with respect to an evaluation of 
author subject matter expertise, the interaction charts appear to show a pattern similar to 
that discussed above for credibility and accuracy. While the effect is certainly not as 
strong as it was in the case of credibility, it may be present nevertheless, again reflecting 
a tendency for men to be more suspicious or critical of Wiki-style authors (as they were 
of Wiki-style content) than they are of conventionally authors, and as compared with 
women. 
Table 49: Author expertise, gender, and authoring method for articles 1 and 2 
 
In the two following interaction diagrams, Figure 19 and Figure 20, note that the slopes 
for the men (green lines) are always steeper (moving toward less agreement) than they 
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are for the women (blue lines) as the authoring method condition changes from 
conventional authoring to Wiki-style authoring. 
 
 
Figure 19: Author expertise interaction between gender and authoring method: factual article 
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Figure 20: Author expertise interaction between gender and authoring method: persuasive article 
5.14 Gender, Authoring Style, and Quality 
Another statement that participants were asked to agree with was “The article is better 
than other articles about the same topic.” For this question, the differences in responses 
between the genders were not significantly different, nor were the differences between 
participants in the two authoring styles significantly different. However, the pattern of the 
interaction effect follows the previous patterns: women agreed slightly more with the 
statement than did men, and, for the persuasive article, more so for the conventional 
authoring condition than for the Wiki-style authoring condition. 
For this question, the number of participants choosing the “Don’t know” selection was 
notably higher, with 33 participants selecting “Don’t know” for the factual article and 40 
participants doing so for the second. This may be explained by the technical nature of the 
content of the factual article and the narrow specialty area (sales tax policy) of the 
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persuasive article: many participants felt that they could not honestly judge the quality of 
the articles compared to others simply because they were not familiar with any other 
articles about these topics. 
Looking at the interaction charts for the interaction between gender and authoring method 
with respect to overall quality, the (not statistically significant) difference between men 
and women is still evident, although less distinct than in the previously-discussed 
sections on credibility, accuracy, and author expertise. For the factual article (Figure 21), 
there is no interaction effect, but women agree more with the quality statement than do 
men. For the persuasive article (Figure 22), the slightly increased suspiciousness of men 
(green) relative to women (blue) appears again. 
 
 
Figure 21: Overall quality, gender, and authoring method: factual article 
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Figure 22: Overall quality, gender, and authoring method: persuasive article 
5.15 Summary of Analysis of Data 
This analysis examined five dependent variables whose data came from the responses to 
identical questions asked after each article. The five dependent variables were: 
 Credibility 
 Accuracy 
 Thoroughness 
 Knowledgeability 
 Quality 
A sixth dependent variable was a measure of factual recall whose data came from the 
average number of factual recall questions answered correctly about each article. 
 The variables were analyzed in the context of three factors in a 2x3x2 factorial design: 
 Authoring style, a between-subjects factor (conventional vs. Wiki-style authoring) 
 Authority hint, a between-subjects factor (chart of activity, list of references, or neither) 
 Article tone, a within-subjects factor (neutral, factual tone vs. persuasive tone) 
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Two personal attributes about the participants, gender and frequency of experience using 
the World Wide Web, were examined for interaction effects with the three 
experimentally-controlled variables. 
It was the case for each of the five independent variables that the articles viewed in the 
conventional authoring style were thought to be better than the same articles viewed in 
the Wiki authoring style: more credible, more accurate, more thorough, more 
knowledgeable authors, and generally of higher quality. The differences were not always 
statistically significant. 
For each of the five independent variables, the factual article was thought to be better 
than the persuasive article. The differences were always significant for this within-
subjects factor.  
There was, however, no significant interaction between these two factors – between 
authoring style and persuasive tone. 
The hint of authority had no significant effect on any of the five independent variables as 
a main effect.  A consistent, though not consistently significant, pattern of interaction 
between the authority hint and the persuasive tone factor was discovered. The chart of 
Web download activity was more strongly associated with high agreement with all the 
quality statements than the other types of activity hint in the case of the first, factual tone 
article, while it was less or least associated with high agreement about those statements in 
the case of the second, persuasive tone article. 
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Factual recall scores were not significantly different with respect to either of the between-
subject factors: authoring style or authority hint. They were, however, better for the 
persuasive article than for the first. There was a weak three-way interaction effect among 
authoring style, article tone, and hint of authority: when a chart of download activity was 
presented in Wiki authoring style to readers of the persuasive article, factual recall 
suffered. 
An interaction effect between a participant’s frequency of Web usage and the authoring 
style factor may affect assessments of credibility and knowledgeability, although the 
weak effect was not significant. In the case of conventionally-authored material, the 
interaction effect may say that the more frequently one uses the World Wide Web, the 
better they perceive the material to be. But in the case of Wiki-style authored material, 
the more frequently one uses the World Wide Web, it appears that the worse they 
perceive the material to be. 
Men and women found the material to be equally as good as measured by the five 
dependent variables, but the men’s opinions of the quality measures were lower for the 
Wiki authoring style than they were with the conventional authoring style.  
The following chapter presents possible motivations for the effects observed, and 
discusses what the participants may be reacting to and how they may be interacting with 
the materials to have produced their observed responses. The discussion attempts to 
define the boundaries of our understanding of these motivations so as to identify where 
further research may be most beneficial.  
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6:  DISCUSSION 
6.1 Highlights 
The following discussion presents possible explanations and considers implications of the 
results identified in the preceding analysis. Principal among these are that users perceive 
that conventionally-authored materials are more credible and of higher quality than 
materials created through a Wiki-style of authoring; a history of how often material has 
been used improves its credibility assessments; a persuasive tone of information 
presentation may interfere with users finding it credible; more frequent Web users appear 
to be more critical about the credibility of publicly-authored materials; and women are 
more trusting of publicly-authored materials than are men. 
One of the findings from this study is the implication that Wiki-style authoring is not the 
indicator of quality information that collective intelligence advocates, including Yochai 
Benkler, Pierre Lévy, James Surowiecki, and Don Tapscott (Benkler, 2006; Lévy, 1997; 
Surowiecki, 2004; Tapscott & Williams, 2006) have argued. It is the traditional identified 
single author that carries the greater authority (research questions RQ1 and RQ3). 
Knowing something about how many times others have accessed the same information 
also contributes toward making it seem better (research question RQ4a), however this 
varies in a persuasive context (research question RQ2). The practical implications of 
these findings include the idea of identifying, to whatever extent possible, the individual 
authors who contributed to a Wiki-style information source, and presenting data about its 
usage by the public. When material that attempts to persuade is introduced, natural 
skepticism requires the advocates to present more supporting authority cues than is the 
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case with more neutral material, and even more so if they anticipate reaching a 
predominantly male audience. 
6.2 Actual versus perceived quality. 
As discussed in section 2.2, advocates of collective intelligence have recently promoted 
the public collaboration that has led to online stores of information -- such as Wikipedia – 
that come about through the participatory efforts of numerous, sometimes anonymous, 
volunteers contributing bits and pieces via the World Wide Web. The argument is made 
that these works are more powerful than any effort by one or two or a handful of 
individual authors because the collective knowledge and experience of a large number of 
people is always greater than that of the few. 
Although it is beyond the scope of this study (but see, for example, (Ellison, 2006; Giles, 
2005)), it is potentially important to understand whether that claim is objectively true. 
Objectively true refers to information that can be verified against some well-known 
source or accepted factual reference in order to verify its accuracy and thoroughness, 
without the need for opinion or judgment. 
The idea that a claim or fact may or may not be objectively true is itself open to 
argument. See (Daston & Galison, 2007) for a historical discussion of the limitations of 
science’s ability to measure something objectively. In a 2005 study sponsored by Nature 
magazine, an attempt to verify information content accuracy was made using panels of 
subject matter experts reviewing entries from online encyclopedias, without knowing the 
source from which the material was taken (Giles, 2005). Even this blind comparison was 
questioned by the publishers of one of the encyclopedias (Nature, 2006), indirectly saying 
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that known experts in objective controlled comparisons may still make mistakes in their 
assessment of what is true and what is not. 
The belief that truth is not a knowable, provable assertion, but only a judgment or 
relationship relative to circumstances and people was well described, in the scientific 
context, by Thomas Kuhn: 
Philosophers of science have repeatedly demonstrated that more than 
one theoretical construction can always be placed upon a given 
collection of data. History of science indicates that, particularly in 
the early developmental stages of a new paradigm, it is not even very 
difficult to invent such alternates (Kuhn, 1962, p. 76). 
Extension of the relativistic point of view from the scientific realm to the rest of 
epistemology is a philosophy called cognitive relativism: “Cognitive relativism asserts 
the relativity of truth” (Westacott, 2006). The objective quality of information is only as 
good as the best experts say it is. In other words, quality only exists as a relationship 
between a judge and the information, at a particular point in time as described by 
cognitive relativists. 
Whether or not the quality of information can be assessed objectively, the scope of this 
discussion, reflecting the nature of this study, considers information use when the user is 
unable, unmotivated, or unwilling to attempt objective information verification, but 
instead relies on the cognitive authority of others. 
If information users come to rely on a collective source of publicly-authored material 
specifically because it was authored that way, and recognize the promoted/publicized 
advantages of that particular authoring method as a sign of cognitive authority, then those 
unsuspecting users may be headed for disappointment if a later examination of the 
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content reveals inaccurate or incomplete information. However, in their daily use of the 
World Wide Web, users often retrieve and consume information without much quality 
guidance in advance. 
The research questions motivating this study examine user perceptions of information 
quality rather than actual information quality, based on the premise that non-expert users 
often drive their own choice of information source based on their perceptions, reflecting 
only what they do know. When someone does not know a subject thoroughly, then he is 
not in a position to assess the actual quality (accuracy, thoroughness, etc.) of the material. 
A non-expert user is, however, in a position to choose his information source by an 
awareness of clues that may indicate the potential quality of the information contained 
therein. Important clues about quality are available from knowledge about the 
information source. When a specific topic is unknown, but the user has experience with 
information obtained from the same source about other topics, and that information was 
found to be of high quality, then he may use the prior experience to influence the choice 
of this same source again. 
If the advocates of collective intelligence have been successful, or are succeeding, at 
convincing a population of the benefits of the collaborative, large-scale authoring 
method, then the authoring method itself would serve as a powerful clue about the quality 
of the information being presented. In the context of conventionally-authored materials, 
when unfamiliar with the subject matter, we might be expected to ask, “Who is the 
author?” as one way of making an a priori, and not necessarily precise, assessment of 
quality, based on some knowledge of the author’s background, reputation, or position. 
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In the context of collective intelligence information however, this question only leads to 
the answer “many anonymous volunteers working together publicly via the Web.” This 
is, by itself, to the collective intelligence folks, the only indicator necessary because it 
says that the information was available for inspection and presumably for correction by 
anyone with the ability and motivation to improve it. By opening up the material to 
inspection and presumably for correction for anyone, the hope (and by some, assumption) 
is that someone somewhere with the correct expertise or knowledge of the topic at hand 
will step up and correct that which is incorrect, and fill in that which is missing. 
The primary question in this study is whether information users have or have not been 
convinced of this argument. Do they recognize a public collaboration authoring method 
as a strong indicator of cognitive authority (research question RQ3)? Do they recognize it 
as indicating that information is better than that which has been authored conventionally 
(research questions RQ3a, RQ3b, and RQ3c)? Or is it possible that the indication of 
collective intelligence via collaborative authoring is actually being perceived as in 
indication of lower quality than conventional authoring might suggest? 
6.3 An identified author carries authority. 
In this laboratory study, seventy-four people read exactly the same information, although 
half the participants were shown a description saying that it was conventionally authored 
by a single subject matter expert and the other half of the participants were shown a 
description saying that it was collaboratively authored “Wiki-style” through the World 
Wide Web.  
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When asked about several quality indicators, the results were consistent, although the 
differences were not always large enough to be statistically significant. These participants 
found the conventional single author version to be more credible, thorough, accurate, 
knowledgeable, and generally better than they found the Wiki-style version to be. 
Although the differences observed between the two authoring conditions were not always 
significant, in no case was the Wiki-style (collaboratively-authored) material perceived as 
the better material. 
The participants reported not having had extensive prior expertise in the subject matter 
discussed in the two articles that they read during this experiment (section 4.2.2). Since 
the varying authoring method independent variable was under experimental control, it is 
the authoring method that affected the participants’ judgments of information quality, and 
it did so consistently.  
Seventy-eight percent of the participants reported that they were students at the time of 
the experiment. These participants may have associated the description of a Wiki-style 
web site with the most popular example of such a site: Wikipedia. Students are cautioned 
against the practice of citing Wikipedia in academic work by, for example, such articles 
as “Why you can’t cite Wikipedia in my class” (Waters, 2007) and “Wikipedia Founder 
Discourages Academic Use of His Creation” (Young, 2006). Discouragement of citing 
Wikipedia in academic work is usually based on Wikipedia being an encyclopedia rather 
than it being a form of collective intelligence work, but the stigma that there is something 
cautionary about reliance on Wikipedia may have stayed with this study’s participants as 
they were exposed to information from Wiki-style web sites. Assuming the suspicion is 
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valid, a sample with a lower proportion of students might have thought more highly of 
Wiki-style information. 
Because of the experimental limitations discussed in section 4.3, these results cannot be 
necessarily generalized to the wider population of World Wide Web users. But the results 
presented in sections 5.2 through 5.6  and discussed above do suggest that the picture and 
brief biography of a single author indicate a higher quality material than does a 
description of a public collaborative online authoring style. 
It may be possible that the description of the positive attributes of the public collaborative 
online authoring style was not strong enough to offset the concrete items of experience 
presented in the individual author biographies. For example, the biography of the factual 
article’s author noted his testimony before congress, listed appearances on named media 
outlets, and included the title of one of his books. On the other hand, describing a Wiki-
style authoring effort lacks the specificity about the authors because they are not 
individually known. Thus the author biography was more general, although it tried to 
convey a sense of numerous and long-term efforts having been expended on the creation 
of the content: 
The article on this page appears in name of website, a collaborative 
website where anonymous volunteers around the world contribute 
their time and talent to create and enhance articles like this one. This 
article may have had several or many co-authors and editors, and has 
been available online for public inspection and correction for quite 
some time. The volunteer authors may enhance, correct, and 
sometimes remove each other's contributions. 
This description of a Wiki-style website as an information source could have been 
stronger in terms of presenting to the participant a justification or support for the 
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credibility of its content. If such a description had been too strong, might it have swayed 
the results too far in the opposite direction? Alternative versions of the wording for the 
description were not explored in depth, and this is noted in the limitations section. Based 
on informal feedback, the wording was enhanced beyond the less emphatic version used 
in the preceding pilot study: 
The article on this page was taken from a World Wide Web site 
whose content was created by voluntary contributions from people 
around the world. This article may have had several or many co-
authors and editors, and has been available online for public 
inspection and correction for some length of time. 
The description of Wiki-style authoring was shown to the participants so that those who 
might not be as familiar with this type of Web material could form some basis on which 
to evaluate it. The participants in this study did have prior experience with or knowledge 
of Wiki-style websites, however. When asked “Do you know what a ‘Wiki-style’ website 
is?” ninety-two percent responded yes or “I think so.” When asked “How often do you 
consult a ‘Wiki-style’ website?” seventy-five percent responded that they consulted such 
sites more frequently than rarely, infrequently, or never. The responses ranged from 
“once or twice a week” to “constantly” (see Table 6). The expected impact that the 
description of a Wiki-style website would exert should be mitigated by these participants 
having been previously familiar with this type of information source. 
6.4 Authority hint: Chart of Activity, List of References, Neither 
Collaboratively and publicly-authored websites using Wiki software (and derivative 
software versions) can be configured to include history activity logs. These logs detail the 
date, time, and nature of each contributed revision to a page or article. The logs also 
include the online ID of the contributor, which may be quite anonymous when, for 
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example, only an internet protocol address is shown, or it may be an online ID belonging 
to someone who has chosen to publicly reveal his or her true identity. 
The history logs may be used to investigate the provenance of information displayed in 
the main article, to which the history logs pertain. The history logs may also be used as 
guidance about the credibility of the main article. A 2008 study of Wikipedia credibility 
indicated that the default presentation of editing history logs on Wikipedia article pages 
was not as helpful to users in making credibility assessments as the underlying 
information might have been. Using a graphical display of editorial activity called the 
“WikiDashboard,” the researchers found that when editorial history information was 
presented in a more readily digestible form, users generally found the articles to be more 
credible. In other words, editorial history information does present an indication of 
credibility, and the more readily recognized the clue, the more it supports finding the 
information credible (Pirolli, Wollny, & Suh, 2009; Suh, et al., 2008). A related study, 
using a different visualization of an article’s editing history, resulted in similar 
conclusions (Kittur, et al., 2008). 
The experiment in this study was designed to compare credibility assessments between 
the conventional single-author and Wiki-style authoring methods. Because a Wiki-style 
history activity log makes little sense in the single-author authoring context, and is rarely 
seen in non-Wiki contexts other than open source software revision histories, it was 
decided to use an activity log based on the number of times the article was accessed as a 
credibility indicator proxy. Web hit counters that tell the reader how many times the web 
page has been accessed are often placed by a web page’s author to vouch for the quality 
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(or perhaps popularity) of the page’s content. They are also used by the web page author 
for real time feedback on whether their information is reaching an audience. 
One of the controlled independent variables in this laboratory experiment was the 
inclusion on the article web page of a chart displaying a two-year history of monthly 
accesses activity for the article. One-third of participants were randomly exposed to this 
chart. Although the displayed data was pseudo-randomly generated, there was no 
indication to the participant that the data was not authentic. Figure 23 shows the chart of 
access activity that some participants saw for the first of two articles. The article shown 
for the persuasive article was similar in format, although the data was different. The chart 
was shown below the article title and the “about the author” information, and above the 
beginning of the article’s text. There was no text explaining the meaning of the chart 
other than the title, subtitle, and axis markings shown on the chart itself. 
  
164 
 
 
  
 
Figure 23: Chart of download activity used as hint of authority 
Another condition of the authority hint independent variable, shown to one third of the 
participants, was the inclusion of a list of web-linked references at the end of an article. 
The list of references was composed of actual references to real web-based sources, so 
that a “mouse hover” over the link would display the URL of the actual web page source 
material. During the experiment, however, in order to maintain a consistent experimental 
condition, clicking on the links was disabled by JavaScript code which would instead 
present a message saying “During this experiment, Web links in the articles have been 
temporarily disabled. Please click this window to return to the article you were reading. 
Thanks.” The reference list that followed the factual article is shown below in Figure 24. 
For an example of the appearance of the list of references in context, see Figure 29 in 
Appendix 4. 
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Figure 24: List of web-linked references used as hint of authority 
The third condition of the authority hint independent variable was inclusion of neither the 
chart of Web access activity nor the list of web-linked references. In this condition, the 
article text followed immediately below the information about the author. 
The results obtained for the five questions about aspects of credibility (credibility, 
accuracy, thoroughness, knowledgeability, and relative quality) indicate that the chart of 
Web download activity was the most influential of the three authority hint conditions in 
terms of indicating the quality of the factual article. The list of web-linked references was 
associated with lower quality, and no hint at all with the least quality, for at least for three 
of the five questions. See Figure 25 for a visual comparison of the responses to all five 
questions in each of the three authority hint conditions for both articles.  For the same 
questions asked about the persuasive article, the trend reverses. The chart of download 
activity is associated with the lowest quality, the list of references with higher 
assessments of quality, and no authority hint is associated with the highest quality 
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assessments (for four of five questions). As reported in sections 5.2 through 5.6, the 
differences were not always statistically significant, but as seen in Figure 25, the 
similarities in the question responses within each article, and the differences in trend 
between the two articles are evident. 
 
Figure 25: Authority hint effect on five quality questions, articles side-by-side 
One possible explanation is that the chart of Web access activity has more impact 
because it was more noticeable, having been displayed above the article text, unlike the 
list of web-linked references that was displayed below the article text. This explanation is 
doubtful, however, because for both the first and second articles, the mean response to a 
question asking the participant if he or she noticed the authority hint (if present) was not 
different between the participants in each of the two conditions that exposed the authority 
hint. 
A possible explanation is that participants are giving more weight to the authority hint 
which comes from people like them (other readers), rather than from the author. A list of 
references may be viewed as one of the author’s claims of quality because it supports 
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inclusion of the content presented in the material. However, a list of references unverified 
by the reader (verification was disallowed during this experiment) is likely to be taken as 
no more authoritative about the article’s accuracy than the information contained within 
it, because the list of references comes from the same source. On the other hand, the 
history of Web access activity reflects the judgments of other information users who are 
presumably looking for information on the topic at hand, and who might be viewed as 
objective and independent voices. It tells the participant that this article has had some 
volume of usage by the public, though varying, over time. This appears to have a slight 
positive influence on the participant’s view of the credibility of the article. This 
interpretation is consistent with the results reported in the WikiDashboard studies which 
looked at editorial activity history as an indicator that others were independently looking 
at, and contributing to, the content in the article being evaluated. 
6.5 Differences in a persuasive context 
In this study, the two articles that participants were asked to read were different not only 
in subject matter, but in their persuasive tone, length, and topic familiarity to the 
participants. The factual article was a predominantly neutral presentation of factual 
technical material about financing options for higher education. The persuasive article 
presented and supported a point of view that Pennsylvania should enact a competitive 
state sales tax exemption for aviation businesses because neighboring states had done so. 
The factual article was more than twice the length of the persuasive article, and provided 
more technical details. The participants did not view themselves as experts on the subject 
matter of either article. However, they reported being more familiar with the subject 
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matter of the factual article than with than with the subject matter of the persuasive article 
(section 4.2.2). 
The pattern of responses to questions about these two articles differed. The participants 
assessed the accuracy, thoroughness, quality, and credibility attributes of information 
differently between these two articles, finding the factual article to be better than the 
persuasive one. An explanation worth considering is that when they know or suspect that 
they are being persuaded to adopt a point of view, as opposed to when they are just 
reading factual material, people form judgments differently (Festinger, 1957; Greenwald, 
1968; Hovland, et al., 1953).  
A higher threshold of quality needs to be crossed to gain someone’s trust when the 
material attempts to persuade rather than to simply inform. Another way to understand 
the effect is that we are naturally more skeptical of a claim when we perceive that it 
comes with an agenda or purpose. 
The effect was evident, and significant, for the questions asked regarding credibility, 
thoroughness, quality, and knowledgeability.  For accuracy, the effect was evident, 
though not quite significant. On all dimensions, the factual article with the neutral tone 
and factual content scored better than the second, more persuasive, article.  
The persuasiveness of the persuasive article was an obvious characteristic, and can 
explain the different responses to these questions, but it was not the only difference 
between the two articles. The factual article was longer than the second, and provided a 
longer list of facts and details. It may have been the length, rather than the factual tone, 
169 
 
 
that influenced the participants to find it more thorough, accurate, and credible. The 
author’s expertise (regardless of the authoring style) may also have been telegraphed 
through the longer length and higher level of detail of the factual article. This explanation 
implies a very rational reception and evaluation of the content of both articles, a view of 
cognition that is not accepted by all. Herbert Simon, for example, shows that goal-
terminating and interrupting mechanisms contradict assumptions of rationality (Simon, 
1967). In another example of non-rational reception, Robert Zajonc shows that “affect” 
may enter into the cognitive process before, during, or after reception and processing of 
new information (Zajonc, 1980).  
The participants were slightly more familiar with the subject matter of the factual article 
than they were with the subject matter of the persuasive article. A stronger case can be 
made that subject matter familiarity, rather than length or level of detail, made the 
participants feel comfortable with the factual article.  In this view of the factual article, 
the participants were not challenged in the sense of being asked to absorb new and 
different information, and so were able to judge the material as being better than that of 
the persuasive article. For the persuasive article, the unfamiliar material, either distinct 
from, or possibly combined with the persuasive nature of the article, prompted a 
cognitive reaction that distracted from the feeling of comfort experienced while reading 
the more familiar factual article. The mental effort prompted by reading the persuasive 
article would have created the self-awareness of having to “think about” whether or not 
the material was correct, whereas the lower effort in the case of the factual article might 
have led to its acceptance, much like a college lecture.  
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This interpretation is consistent with Festinger’s Theory of Cognitive Dissonance 
(Festinger, 1957) in that reading the persuasive article created the requirement for mental 
effort to reconcile the message with any doubts and to assess its accuracy in the absence 
of additional corroborating sources. It is also consistent with the Elaboration Likelihood 
Model of Persuasion which says that persuasion arises from a combination of the 
message itself with peripheral non-message cues (Petty & Cacioppo, 1986).   
There is an interaction of the article tone with the three-condition authority hint variable. 
When participants read the first (neutral tone) article, they found that the chart of Web 
access activity helped them to find the article better on the various measured dimensions 
as compared with either the list of web-linked references, or no authority hint at all. 
When participants read the persuasive article, not only was their overall quality 
assessment lower, they no longer derived any confidence or encouragement from the 
chart of Web access activity (see Figure 25). It is as if their skepticism from sensing that 
the author was trying to sell them a point of view outweighed the comfort that they would 
have otherwise derived from knowing that other information seekers were using this 
material. In this interpretation, the value of knowing that others consulted this 
information was discounted compared to a judgment based on the face validity of the 
argument presented. Without any other clues or guidance available, and without prior 
familiarity with the subject matter, the participants had no choice other than to be 
reserved in their attribution of confidence in the material. 
With respect to the persuasive tone, there was no interaction effect with the other major 
factor of this study: authoring method. As mentioned, the conventionally authored 
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articles were held consistently in higher regard than when the articles were authored 
Wiki-style. Participants were not as skeptical of the factual article as they were of the 
persuasive article. However, there was no interaction. Neither the conventional authoring 
method nor the Wiki-style authoring method was able to offset the effect of the 
skepticism prompted by the persuasive tone of the persuasive article. Proponents of 
collective intelligence are not supported by this finding. If those proponents are to be 
believed, awareness of the article’s having been created and revised collaboratively by 
many people over a long period of time would tell the reader that the points made in the 
persuasive article must have substantial merit, else they would have long ago been 
moderated or edited out of the material. On the other hand, the awareness of an article’s 
having been written by one person, even though he was an expert, would highlight the 
possibility that the article presents an expectedly one-sided point of view. However, this 
was not the case. The participants in this study, familiar with Wiki-style websites, 
showed no tendency to give Wiki-style authoring greater weight in deciding whether to 
accept as credible the argument put forth in the more persuasive article. 
While those who believe that Wiki-based websites, given enough editorial activity, will 
eventually produce true, accurate information may be correct regarding the content, this 
study indicates that they have yet to convince the information users that such is indeed 
the case. One possible implication of this finding is that the presentation of Wiki-
authored non-neutral material ought to be supported by a rich identification of its 
contributors to support its credibility if it is to be effective in a persuasive context. Users 
familiar with Wiki-style information do not credit that authoring method alone as a strong 
enough cue to accept the argument presented as more credible, but they appear to find 
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that single author biographical information is. Therefore, a Wiki-style website wishing to 
attract usage by skeptical users should consider revealing, to whatever extent is possible, 
the identities and subject matter backgrounds of its contributors. 
Just how much or what kind of author background information is necessary in the Wiki-
style condition to bring the user’s credibility assessment up to where it is in the 
conventional authoring method condition is a question deserving further investigation. 
6.6 The effect of Web usage frequency 
A weak, consistent, though not significant interaction effect between the user’s World 
Wide Web usage frequency and the article’s authoring method was observed: those who 
reported more frequent Web usage viewed Wiki-style information as being less credible 
than those who reported using the Web less frequently. The opposite relationship 
appeared for conventionally-authored information: the more frequent Web users found 
conventionally-authored information to be more credible than Wiki-style information. 
The interaction effect might be explained if World Wide Web users who encounter Wiki-
based information frequently are finding (or have found) such information to be deficient 
in some way. Through frequent use, they have learned to be wary of material when the 
exact source (i.e. identification of the author) is unknown. Further investigation of this 
finding could focus on what about these users’ past history of using Wiki-style Web 
information has made them suspicious of it, or at least less willing to accept its 
credibility. The reaction may be influenced by third party sources (teachers, magazines, 
books) that portray Wiki-style Web information in a negative light, e.g. (Denning, et al., 
2005; Lanier, 2010; Luyt & Tan, 2010; Waters, 2007). It might be useful to test whether a 
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positive message about Wiki-style Web information delivered as a pre-test treatment, 
would influence the users enough to support a heightened credibility assessment. 
As noted in the analysis, the interaction effect of Web usage frequency with authoring 
method was observed as a pattern in two different measures (credibility and 
knowledgeability) over both articles and for participants at three levels of Web usage, but 
not as a statistically significant result exceeding the p=0.05 threshold. It may have been 
the case that the question soliciting the participant’s self-assessment of Web usage 
frequency was not sufficiently clear or detailed to adequately differentiate the 
participants, or else the effect seen in Figure 11 and Figure 12 was just the result of 
random error.  If there is something about Wiki-style information sources that causes 
Web users to lower their credibility assessments with increasingly frequent Web usage, it 
would present implications for Wiki-style information providers and therefore deserves 
further study. 
6.7 The effect of gender 
A weak interaction effect involving gender and authoring style was observed in this 
study. Men were generally more suspicious of Wiki-style information as compared with 
conventionally authored information. Women found the two authoring methods about 
equal, or the conventionally authored information to be slightly better, but the difference 
was not as pronounced as it was for men. Men recognized a distinction of credibility, 
accuracy, and quality as related to authoring method more so than did the women 
participants in this study. 
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This finding marks an interesting, though not necessarily contradictory, contrast to 
Flanigan and Metzger’s 2003 study of gender and credibility. In that study, men generally 
found web-based content to be more credible than did women. In that study, however, the 
author gender was always available to the participants, while in the present study, 
particularly in the case of Wiki-style information, the author gender was not available, 
and could not be made available because the author was a group of people and not an 
individual person. 
Citing several sources, Flanigan and Metzger summarized that “Research examining sex 
as a marker of similarity predicts that credibility ratings will be higher when the sex of 
the message source matches the sex of the message receiver” (Flanagin & Metzger, 2003, 
p. 695). In the case of conventionally-authored material where the author’s gender was 
identified, as opposed to the Wiki-style material where there was no author gender, it is 
consistent with prior research that men found the material to be more credible than 
women because both of the articles used in this study were presented as (in the 
conventionally-authored condition) having been written by men. 
The material chosen for each of the two articles in this study was of a technical nature, 
one about financial planning and the other about tax policy. It is easier for someone to be 
critical, or at least suspicious, of information when one believes that he or she is, or 
should be knowledgeable about the topic covered. Conversely, when the information 
presented is totally foreign to us, we may be reluctant to criticize it or disagree with it for 
lack of expertise in that area. The men may have felt that they knew, or should have 
175 
 
 
known something about these topics, whereas women may have felt that the topics were 
less familiar, thus accounting for the men’s willingness to be more critical of the articles.  
A 2009 survey of Wikipedia participants revealed that both readers of, and contributors to 
Wikipedia are predominantly male, with contributors being overwhelmingly male (Glott, 
Schmidt, & Ghosh, 2009). Similarly, the male participants in this study were more 
frequent users of Wiki-based information than were the female participants (p=0.09). 
These men may have felt more comfortable being critical of the Wiki-style of authoring 
than did the women because they were able to identify with the anonymous authors: they 
could imagine more so than did the women that they themselves would be capable of, 
writing, editing, or otherwise contributing to that type of material, and thus they judged it 
more critically. 
6.8 Summary of Discussion 
Identified individual authors of two short web-based articles carried more authority for 
the participants in this study than did Wiki-style authors. Collective intelligence, 
represented here by websites open for editorial participation by the public, may not be the 
indicator of cognitive authority that its advocates would have us believe. A stronger 
statement about the value of Wiki-style authoring or a more detailed description of that 
creative process may have offset the observed effect.  
The descriptive identification of the individual authors had a more positive impact with 
men than with women, perhaps because the men’s closer identification with Wiki 
authoring or their more extensive experience with Wiki-style websites allowed them 
more able to be critical of that type of content. More frequent Web users appear to find 
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Wiki-style information less credible, and its authors less knowledgeable, than do people 
who use the Web less frequently. 
Awareness of how frequently others have viewed the same bit of information helps make 
that information seem better when it appeared to have been written by a single individual. 
Users may perceive the usage information an objective third-party recommendation. 
When content appears to have been created Wiki-style, it is perceived as lower quality. 
Looking to find additional confirmation that the content is correct, the participants in the 
Wiki-style authoring condition gave more weight to lists of external references as hints of 
authority than they gave to the chart of activity, perhaps thinking that reference lists filled 
in the blanks about the authority of the source missing from the description of Wiki-style 
authoring more than simply the frequency with which the information was used.  
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7:  CONCLUSION 
This study’s findings suggest that knowledge of an author’s identity and background does 
make the material appear to be better on several measures including credibility. The 
effect is more pronounced in material that attempts to persuade or presents a point of 
view, and there appears to be a gender-related interaction effect. These findings hold 
implications for practice, and the implications may be significant considering that 
increasing resources are being invested in online information sources. The findings also 
suggest where further research may enhance our understanding of Wiki-style information 
sources. 
Summary of Key Findings 
 Conventional authoring linked to accuracy, thoroughness, and expertise. 
 Collective intelligence (Wiki-style authoring) is not a credibility indicator. 
 Usage data also indicates credibility. 
 Author identity is especially important for persuasive material. 
 Men are more skeptical of Wiki-style authoring than women. 
The following sections 7.1 through 7.5 briefly review these conclusions. Sections 7.6 and 
7.7 discuss implications for further research to explore and extend what has been 
presented in this study. 
7.1 Author identification 
The worldwide reach of the Internet has precipitated a trend of widespread collaborative 
content creation distinguished by the ability of people who were, and may still be, 
strangers to one another to contribute together to a shared body of work. High speed and 
wide spread communications technologies support the trend, a trend which shows no 
signs of stopping or reversing direction. It may be the critical mass of the number of users 
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having daily accessibility to the infrastructure; it may be the capability of their access in 
terms of speed or storage; or it may be the maturity of the current installed base of 
collaborative work tools that creates the tipping point of bringing collaborative content 
creation into prominence as an authoring method. All of these factors contribute. 
Regardless of which factor is primary, all of them continue to lead in the same direction: 
more users connected to the Internet through faster connections, and access to more 
powerful tools, suggest that development of information repositories (websites, 
primarily) based on Wiki-style authoring methods will continue to grow. 
Users’ preferences for one content source over another are likely to influence more than 
just which web page or website they choose from a list of search results. Volunteer 
contribution efforts, purchasing dollars, funding money, and educational focus are some 
of the resources that may follow those preferences. Usage, at least in part, drives 
advertising and other resources (Rappa, 2010) for website development and maintenance. 
If users perceive, as this study suggests, that publicly-authored materials do not offer the 
same level of quality as do materials that are conventionally authored by known 
individuals, then they may move their usage away from the former and toward the latter, 
and the development resources would likely follow. 
Implications for the practice of online information content creation and delivery include 
the necessity to better identify and describe the individual authors/contributors. Kirsten 
Johnson, for example, suggests that pictures of the authors of news stories help users find 
the material to be more credible (K. Johnson, 2007). A recent study found that 
contributors to a large collaborative online encyclopedia are moving in this direction: 
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they have “communicated ownership, demarcated boundaries and asserted their control 
over artifacts for the sake of quality…” (Thom-Santelli, Cosley, & Gay, 2009, p. 1481). 
Perhaps collaborative authoring website leaders will develop tools and features that 
allow, or even encourage, contributors to better reveal themselves and whatever expertise 
they bring as appropriate to any given chunk of information. Ongoing research may yield 
some suggestions about how this might best be accomplished (Thom-Santelli, 2009). 
7.2 Usage data 
It is also worthwhile for content providers to improve the transparency of meta-
information showing how their material is accessed and updated. The WikiDashboard 
studies and this study have shown that more transparent access to information about how 
often material is read or edited helps users to find the material credible. 
Much is already known (reviewed in section 2.5) about several indicators of credibility 
for web-based materials, including meta-information about the authoring process and 
usage. However, in the particular context of publicly authored information these 
indicators have not been studied as extensively. Exploring research question RQ4, this 
study’s analysis of the use of a chart showing the history of an article’s download activity 
agreed that there is a link between this meta-information indicator and credibility, and so 
suggests that a deeper understanding of how usage data influences credibility in this 
context is worthwhile.  
7.3 Persuasion 
Web sites that have a point of view to share or a position to promote need to pay special 
attention to the criticality of the credibility assessments that they will attract. From 
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exploration of research question RQ2, this study suggests that readers are especially 
skeptical about persuasive arguments on websites, and more so when the author is not 
personally identified. The implication is that those responsible for advocacy websites 
ought to include as much meta-information as possible, including but not necessarily 
limited to: identification of the author(s), a history of editorial activity, a history of 
download access activity, or lists of reference links. The effectiveness of the persuasive 
message depends on achieving enough credibility to overcome the user’s natural 
defensive skepticism.  
7.4 Frequency of Web use 
The participants who participated in this study, recruited on a college campus, were 
frequent Web users, but there was some distinction between those who use the Web “at 
least once a day,” “several times a day,” or “constantly.” Frequency of Web use showed a 
weak and non-significant interaction with the authoring method factor. More frequent 
Web users preferred the conventional authoring method to the Wiki-style authoring 
method in both credibility and the expertise of the author. While the result is not 
definitive, it suggests that through more frequent Web use, people are learning about 
weaknesses of the materials created through Wiki-style processes. It is also possible that 
frequent Web users learn that identification of the author can be associated with 
credibility and expertise. The link between Web usage, Web experience, and credibility 
assessments of Wiki-based websites can be better examined with larger participant 
sample sizes, with a better characterization of participant Web use and experience, and 
with more explicit descriptions of the process of the Wiki-style collaborative authoring 
method. 
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7.5 Gender 
A gender effect on credibility judgments that was identified and described in this study 
suggests that, wherever possible, practitioners ought to tailor their information content 
and presentation based on the gender of the recipient, if known. Men tend to be more 
critical of web-based information, and particularly so when it comes to Wiki-style 
authoring or a persuasive tone, as in the persuasive article in this study. Since men and 
women reacted similarly to the different authority hints that were used, the implication is 
that website designers who suspect or know that they are reaching a male audience, 
especially with opinion material, should place extra emphasis on personally identifying 
the author(s). With regard to websites that expect to reach predominantly female 
audiences, prior research in the field (not specifically tested in this study) indicates that 
readers place more trust in material written by same-gender authors. When female-
authored material is paired with female readers, clear personal author identification is 
called for. 
7.6 Suggestions for research 
While this study provides a rich quantitative fabric for understanding how information 
users perceive the credibility of Wiki-style information, an understanding of how those 
perceptions form on an individual cognitive level is not as thorough as it might be had 
there been opportunity for a qualitative component to this study, or a separate qualitative 
counterpart study. Ad hoc unrecorded discussions with participants and advisors 
revealed, consistent with much prior credibility research (see, e.g., Eysenbach and Köhler 
(2002) or Rieh (2002)), that people are able to articulate their credibility formation 
rationale when asked. After completing the requested tasks during the experiment, many 
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participants asked the researcher about the hypotheses of the study and about the 
methodology employed. In the discussions that followed, participants volunteered their 
views about how they used Wiki-style information (primarily Wikipedia) and what they 
thought of its credibility. 
Further research could explore more deeply some of the relationships examined 
quantitatively in this study, for example how readers interpreted and used the information 
in the authority hints that they saw. Such work could refine (or possibly even refute) the 
interpretation discussed in section 6: and might lead to additional implications for 
practice to supplement those offered herein. 
It is not possible to explore every possible authority hint in the context of Wiki-style 
authoring within one study. Further research needs to explore the interaction between 
other common authority hints and the other factors from this study: authoring method and 
persuasiveness. Other authority hints that might be examined in the Wiki-authoring 
context include website navigation features, varying levels of biographical detail about 
the author(s), varying levels of personal identification of the quasi-anonymous authors 
who contributed to collaboratively-authored materials, and different degrees and 
presentations of access and editorial activity history. Table 50 lists the authority hints that 
were used in this study, as well as suggesting those that have been studied in the 
conventional authoring scenario in other prior work that might be re-examined in the 
context of conventional versus Wiki-style authoring. 
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Table 50: Authority Hints 
Authority Hints In This Study Description 
Chart of download activity Shows how many times web page was accessed each month. 
List of web-linked references List of references with hyperlinks to sources. 
Neither No attempt to support the authority of the source or material. 
Authority Hints For Further 
Study with respect to authoring 
method 
Description (see also section 2.5.1) 
Site navigation features Menus, links, and breadcrumb navigation trails that help the user 
maintain awareness of where they are when browsing a website. 
Appearance and style Attributes of website design such as typeface, color, shapes, and 
page layout. 
Author biographical detail Enhanced biographical detail may include education, institutional 
affiliation, publications, media appearances, prizes, and honors. 
Editorial activity History of how a unit of information (article, web page) has 
changed over time and optionally by whom. 
Web site sponsor organization Whose website is it? 
This study used a question-and-answer approach to gain an understanding of the users’ 
perceptions of credibility and quality. An alternative approach that could be used for 
further study is to monitor and analyze simulated information seeking tasks. Study 
participants might be asked to select an information source and demonstrate their use of 
material obtained from it, with the information source and material being offered as 
alternatives in more than one of the conditions used in this study. In other words, instead 
of being told that the material was authored conventionally, or collaboratively, the user 
might be able to choose between two sources whose material is created in each of those 
methods, with all other attributes (as well as the content) being held constant. It would be 
worthwhile to know if actual behavior follows what one might expect based the 
responses obtained in this study. 
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The results in this study indicated the persuasive tone of web-based material (research 
question RQ2) prompts readers to be more skeptical about the message being presented. 
The evidence was the consistently lower credibility assessments about the persuasive 
article regardless of the authoring method (research questions RQ1, RQ2, and RQ3) or 
authority hint (research question RQ4). There are, of course, ways to write point of view 
materials with stronger or weaker presentations. The strength of the tone, i.e. the strength 
of the persuasive argument, was not explored in this study and may be important in 
confirming the skepticism suggested by this study.  
Further investigation of a possible link between users’ frequency of use of Wiki-style 
collective intelligence sources and a change in their credibility assessments is suggested. 
This study only included a very cursory description of the participants’ experiences with 
the Web in general and with Wiki-style websites in particular. Combining a more refined 
picture of user Web (and Wiki) experience with varying presentations of the Wiki-style 
authoring method and other authority hints should lead toward a better understanding of 
whether users are indeed learning about deficiencies of collective intelligence through 
increasing use of the Web and/or participation in Wiki-style websites. 
Experience in use of the Wiki-style websites may be related to age. Fifty-seven percent of 
this study’s participants were twenty-five or less years old, and ninety-one percent were 
forty or less years old. This type of information source is a recent phenomenon and 
experience with will vary through the generations. The limited age distribution of this 
study’s participants was noted as a limitation section 4.3.1.  Further exploration of the 
link between web/Wiki usage, age, and perceptions of the credibility of Wiki-style 
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websites may help us understand if people are becoming more accepting of collective 
intelligence over time, or if, through experience, they are learning to recognize its 
shortcomings. 
Additional gender investigation is called for, as it appears to interact with persuasiveness 
and authoring method. Men and women are persuaded differently, and the difference may 
be affected by the way in which author identity (or lack thereof) is presented – this effect 
ought to be explored as a separate focused study. 
7.7 Future credibility research about collective intelligence 
Advancing the cognitive authority of collective intelligence is an effort whose progress 
may be difficult until it can overcome an obstacle of credibility, specifically an issue of 
identity versus anonymity. Collective intelligence assumes that the personal identities of 
individuals do not matter all that much, and certainly not as much as the end product that 
results from the combined contributions of many people.  
Until now, credibility research has not focused on the attributes that describe a process by 
which a large number of anonymous contributors contribute, where the process itself is 
treated as an author. Research about the credibility or authority of an author as source has 
traditionally assumed that the author’s identity is known. If one assumes that the 
collective intelligence proponents are correct in saying that Wiki-style authoring creates 
information that is objectively better, this study’s contribution is to highlight the notion 
that user perceptions do not necessarily follow. Information users, at least as observed in 
this study’s experiment, do not yet recognize the description of a Wiki-based website as 
an indicator of enhanced quality leading to a judgment of high credibility. Actually, the 
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opposite was indicated, both as a main effect between random groups and as a weak 
interaction effect combining with gender and with how frequently someone uses the 
World Wide Web.  
Identity has numerous attributes, and many have been studied in the field of credibility 
research (several reviewed in section 2.5), but not in the specific context of collective 
intelligence information. This study used only one form of description of an individual 
author, and one form of description of Wiki-style authoring. As discussed in limitation 
section 4.3.4, the two forms used in this experiment are not necessarily directly 
analogous. With that limitation in mind, this study’s various measures affirmed that 
author identity has a link with credibility judgments. The presentation of identity 
information about the contributors to collective intelligence is very likely a key to 
enhancing those judgments.  
Identity presentation, the description of the authors and their contributing activity, may 
take many forms. An exploration into the effects that the various attributes of identity 
presentation (author description) have on credibility judgments about collective 
intelligence information would be a natural successor to this study in the area of 
credibility research. This study described the Wiki-style authoring process to the 
participants in only one way. Other possible presentations are certainly possible. 
Descriptions that might be explored could include more history, or may be longer, more 
detailed, more personal, more emphatic, and so on. 
Knowing which particular attributes of the description of Wiki-style authoring methods 
enhance, and which detract from their perceived value would give insight into what users 
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are looking for, and reacting to. It could lead to a better understanding of which author 
description form and content attributes support collective intelligence credibility 
assessments, and which are ignored or discarded by users. Informative results would help 
collective intelligence sites learn how to best present information about their contributors 
and content to potential users.  
7.8 Summary 
Experienced Web users are not yet fully accepting the alleged quality, including 
credibility, of collaboratively authored information sources. Unless the advocates for this 
authoring method are able to persuade users otherwise, information providers and 
creators may want to move in the direction of less anonymity and more personal 
identification of the volunteers who contribute to the writing and revising of that type of 
material. Acceptance of collaboratively authored information is also enhanced by 
authority hints such as the history of its use, but author identification takes precedence 
when the reader is to be persuaded to agree with a point of view. 
Collective intelligence holds the promise to create information archives that embody 
virtually all of the available experience and expertise on a topic of interest. Should that 
promise be realized, these sources might be credited with having cognitive authority that 
no individual expert could have, and that no conventionally authored work would 
capture. But at this time, information users do not find collective intelligence to be as 
credible as the alternatives, suggesting that its cognitive authority is in jeopardy, as would 
be the resources available for its continuing development. 
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This study presented evidence indicating that experienced Web users are not yet fully 
accepting the alleged quality, including credibility, of collaboratively authored 
information sources. Authority hints such as the history of information’s use help users 
find the information credible, yet they are especially skeptical of persuasive points of 
view that are publicly authored. Men seem to be more skeptical than women when it 
comes to this authoring method, and the skepticism increases with user Web experience. 
Implications for further research include the need to better understand the extent to which 
the persuasive tone of collective intelligence information correlates with skepticism of its 
credibility. A finding that web page download activity history is related to the credibility 
of collective intelligence work suggests that other authority hints be examined in this 
context. 
This study’s conclusions suggest that practitioners working in collective intelligence do 
as much as they can to pierce the veil of anonymity that surrounds publicly-authored 
works by including more information about the authors, and by providing data describing 
the information’s editorial activity history and usage. 
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Appendix 1 Screen shot of experiment’s welcome page 
This screen shot of the proposed welcome page as rendered by a Firefox Web browser 
(Figure 26) shows the color scheme and page layout used throughout the experiment’s 
web pages. The welcome page includes instructions that direct the participant about the 
tasks to be completed. 
 
Figure 26: Welcome page 
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Appendix 2 Appearance of Article in Single Author Condition 
The following screen shot (Figure 27) shows the experiment’s factual article as it appears 
in the “Single Author” condition, where the attribution indicates that an individual expert 
author wrote the article. Between the subhead and the beginning of the article’s text, a 
short author biography mentions the qualifications and experience of the author with 
regard to the subject matter of the article, and includes a picture of the author. 
The title, subhead, and text of the article are otherwise identical in all of the experimental 
conditions. 
Note: Since the article is long, and the web page is correspondingly tall, the screen shot 
below, and the next several screen shots, only include the top portion of the page. The 
full texts of both articles follow, however, in Appendix 8 and Appendix 9. 
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Figure 27: Display of single author biography and picture 
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Appendix 3 Single author condition with activity chart 
The following screen shot (Figure 28) shows the experiment’s factual article in the single 
author condition, supplemented by a chart showing monthly download activity as an 
additional indication of the material’s authority. 
  
Figure 28: Display of single author with chart of activity 
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Appendix 4 Single author condition with list of linked references 
The following screen shot (Figure 29) shows the experiment’s factual article in the single 
author condition, supplemented by a list of web-linked references as an additional 
indication of the material’s credibility. 
Since the article is long, and the web page is correspondingly tall, only the bottom of the 
page is included here as a screen shot. Note the rollover effect where mouse position has 
caused the URL of the linked reference to appear in the status bar as they normally would 
and should. However, the hyperlinks were blocked from actually being operational 
because during the experiment it was desired that participants only be exposed to the 
materials specifically prepared for them. They were asked not to go off browsing the 
World Wide Web during task completion. If a participant clicked one of the reference 
hyperlinks, a pop-up window (not shown) appeared saying “During this experiment, Web 
links in the articles have been temporarily disabled. Please click this window to return to 
the article you were reading. Thanks.” 
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Figure 29: List of web-linked references 
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Appendix 5 Wiki-style authoring condition 
The following screen shot (Figure 30) shows the experiment’s factual article in the 
“Wiki-style” authoring condition, where the attribution indicates that a large group of 
collaborative volunteers wrote the article. Between the subhead and the beginning of the 
article’s text, a short paragraph describes how the article was created, and displays an 
iconic representation of the World Wide Web. 
The title, subhead, and text of the article are otherwise identical between all of the 
experimental conditions. 
Note: Since the article is long, and the web page is correspondingly tall, only the top of 
the page is included here as a screen shot. The full texts of both articles follow, however, 
in Appendix 8 and Appendix 9. 
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Figure 30: Display of Wiki-style authoring condition 
209 
 
 
Appendix 6 Wiki-style authoring condition with activity chart 
The following screen shot (Figure 31) shows the experiment’s factual article in the Wiki-
style authoring condition, supplemented by a chart showing monthly download activity as 
an additional indication of the material’s credibility. 
Note: Since the article is long, and the web page is correspondingly tall, only the top of 
the page is included here as a screen shot. The full text of the article follows, however, in 
Appendix 8. 
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Figure 31: Display of Wiki-style authoring with chart of activity 
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Appendix 7 Wiki-style authoring condition with linked references 
The following screen shot (Figure 32) shows the experiment’s factual article in the Wiki-
style authoring condition, supplemented by a list of web-linked references as an 
additional indication of the material’s credibility. 
Since the article is long, and the web page is correspondingly tall, only the bottom of the 
page is included here as a screen shot. Note the rollover effect where mouse position has 
caused the URL of the linked reference to appear in the status bar as they normally would 
and should. However, the hyperlinks are blocked from actually being operational because 
during the experiment it is desired that participants only be exposed to the materials 
specifically prepared for them. They should not go off browsing the World Wide Web 
during task completion. If a participant clicks one of the reference hyperlinks, a pop-up 
window (not shown) appears saying “During this experiment, Web links in the articles 
have been temporarily disabled. Please click this window to return to the article you were 
reading. Thanks.” 
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Figure 32: List of web-linked references 
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Appendix 8 Text of the factual article 
529 Plans 
There are now a number of tax-advantaged alternatives available to help you save for 
college. 
Introduction 
Named after the section of the federal tax code that governs them, 529 plans are tax-
advantaged programs that help families save for college. Selecting a plan requires 
homework. Every state offers at least one 529 plan and now a consortium of private 
colleges also offers a 529 plan. The tax advantages, investment options, restrictions and 
fees can vary a great deal. 
Before buying a 529 plan, you should find out about the particular plan you are 
considering, and be sure you understand the plan’s description of fees and expenses. 
Request an offering circular or official statement from the plan sponsor or your financial 
professional. Most 529 plans provide this document on their Web sites, where it may be 
called the “Disclosure Statement,” the “Plan Disclosure Document” or something similar. 
You can find links to most 529 plan Web sites on The National Association of State 
Treasurers' College Savings Plans Network Web site for information on the 529 plans 
you are interested in. 
Two Types of 529 Plans 
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There are two types of 529 plans—prepaid tuition plans and college savings plans. Every 
state offers at least one of these types of plans. Some states offer both, and now a 
consortium of private colleges also offers a prepaid tuition plan. 
Prepaid Tuition Plans 
Prepaid tuition plans allow parents, grandparents and others to prepay tuition at today's 
tuition rates at eligible public and private colleges or universities so that they don't have 
to worry about future tuition increases. 
Contribution Limits 
You pay for amounts of tuition (years, credits or units) in one lump sum or through 
installment payments. There are a number of options. Some prepaid tuition plans offer 
contracts for a two-year community college or a four-year undergraduate program, or a 
combination of the two, and can cover one to five years of tuition. Some plans even allow 
the contract to be applied to graduate school tuition. 
Covered Educational Expenses 
With only a few exceptions, however, most prepaid tuition plans do not cover other 
expenses, such as room and board. So you may want to consider other college savings 
options to cover these costs. 
Guarantees and Safety Features 
Most states guarantee that the funds you put into a prepaid plan will keep pace with 
tuition. Some states back their prepaid tuition plans by the full faith and credit of the 
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state, meaning that if the program should find itself in financial difficulty, the state will 
step in to provide the necessary funding. Other states do not have a formal guarantee, but 
do have a formal process by which the state's legislature will consider making an 
appropriation if necessary. Some states offer no guarantees that the plan will fund the 
future cost of tuition or that the state will step in should the plan falter. 
Residency Requirements and Other Limitations 
Unlike college savings plans, most state prepaid tuition plans require either you or your 
child to be a resident of the state offering the plan when you apply. Some limit 
enrollment to a certain period each year. Many prepaid tuition plans also have age or 
grade limits for beneficiaries (i.e., future college students). 
Investment Options 
Prepaid tuition plans have no investment options. Under prepaid plans, the price of the 
contract is determined prior to purchase and usually depends on the type of contract, the 
current grade of the beneficiary, the current and projected cost of tuition and the 
projected rate of return. These programs then pool the money and make long-range 
investments so that the earnings meet or exceed college tuition increases. When a child is 
ready to go to college, the plan transfers funds to cover the tuition directly to the 
institution. 
Portability 
If your child chooses not to attend a college covered by the prepaid tuition plan, all is not 
lost. Although you will not get the benefit of guaranteed tuition, all prepaid tuition plans 
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allow you to use plan money to pay tuition at other colleges and universities. Many state 
prepaid tuition plans will pay out an amount equal to the weighted average tuition and 
mandatory fees at your state's public institutions, not to exceed the actual tuition and fees 
you incur. Most prepaid plans also let you transfer the plan to a child's brother or sister 
(although age restrictions may prevent transfers to an older sibling). Unfortunately, if 
your child chooses not to go to college and a sibling doesn't use the plan, or you need to 
cancel the prepaid plan, most plans will only give you back what you originally 
contributed with a reduction or elimination of any interest earned. Some plans also charge 
a cancellation fee. 
College Savings Plans 
With college savings plans, students of all ages can save for all college costs, including 
tuition, fees, room, board, textbooks and computers. 
Not Just for Children 
If you are considering going back to college or graduate school, you can open a college 
savings plan for yourself. You will save on taxes, and if you end up not going to school, 
you can always transfer the money, tax-free, to another 529 plan for your children or 
spouse. 
Not Limited to In-State Public Colleges or State Residents 
Withdrawals from college savings plans can be used at most colleges and universities 
throughout the country, including graduate schools. Some foreign education institutions 
also may be eligible. Many states now offer at least one college savings plan that has no 
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residency restrictions. You can live in Ohio, contribute to a plan in Maine, and send your 
child to college in California. However, if your state offers state tax advantages to 
residents who participate in the local plan, you'll miss out if you opt for another state's 
529 plan. 
Covered Education Expenses 
College savings plans typically cover all "qualified education expenses" at eligible 
colleges, universities and other post-secondary institutions, including: Tuition; Fees; 
Books and supplies; Equipment; and Room and board. 
Contribution Limits 
When you invest in a college savings plan, you pay money into an investment account on 
behalf of a designated beneficiary. Contributions can vary and are only limited by the 
maximum and minimum contributions limits set by most plans. Although the maximum 
contribution amount differs from state to state, in the majority of states offering college 
savings plans, the maximum amount that you can contribute for one beneficiary exceeds 
$200,000. 
To further increase the amount of contributions you can make, you can open a second 
college savings plan in another state. Currently, the IRS only requires that contributions 
for one child cannot be more than the amount necessary for the qualified higher education 
expenses of that child. So if you want your child to go to an expensive college and 
graduate school, one option you have is to open more than one college savings plan. 
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Most states also offer very flexible minimum contribution limits. Many require a $250 
initial contribution with subsequent contributions of as little as $50. These minimum 
contribution amounts can be reduced even further in many states if you make 
contributions through payroll deductions or automatic transfers from a bank account. 
Investment Options 
Typically, each plan gives you a number of investment options that allow you to invest in 
various mutual fund portfolios. Some college savings plans offer age-based mutual fund 
portfolios. When the child is younger, the portfolio typically invests mostly in stock 
funds, which carry a higher risk, but higher return potential. As your child grows older, 
the asset allocation becomes increasingly conservative as it gradually shifts to bond funds 
and other fixed-income funds. 
Many states also offer non-age-based investment options, allowing you to select 
portfolios with conservative, moderate and aggressive asset allocations. Some states also 
offer investment options that allow you to invest in certificates of deposits whose interest 
rates are linked to an index that measures the average cost of college tuition. 
Until recently, once you selected an investment option within a college savings plan, you 
could not change that option. Only new contributions could be invested in different 
investment options. Now, however, the IRS allows you to change your investment 
options once every calendar year in a college savings plan. 
Investment Risk 
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Investing in college savings plans does come with some risk. Unlike prepaid tuition 
plans, they don't lock in tuition prices. Nor does the state back or guarantee the 
investments. There also is the risk with most college savings plan investment options that 
you may lose money or your investment may not grow enough to pay for college. For 
example, if you choose a plan option that invests in stock mutual funds, chances are that 
your invested funds' annual performance will mirror the trends of the stock market. Thus, 
you may lose money during a declining market. 
Fees, Charges, and Expenses 
All 529 plans have fees and expenses. Not only do these charges vary among 529 plans, 
but also they can vary within a single 529 plan. Like mutual funds, a single college 
savings plan may offer more than one “class” of shares to investors. Often referred to as 
A, B or C classes, units or fee structures, each class has different fees and expenses. You 
can look at the offering document to see if a particular college savings plan offers more 
than one class. 
It is very important to take fees and expenses into account when selecting a college 
savings plan. Slightly larger fees and expenses can make a big difference in the value of 
your investment over time. Let's say you invest $10,000 in a college savings plan with a 
return of 8% before expenses. With a plan that had annual administration and operating 
expenses of 3.03%, after 18 years, you would end up with only $22,966.81. If the college 
savings plan had expenses of 0.65%, you would end up with $35,534—a 35% difference! 
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Here's a list of some of the most common fees, charges and expenses found in college 
savings plans: 
 Enrollment Fee. Many college savings plans do not charge an enrollment fee. Almost all 
enrollment fees are under $50. 
 Annual Maintenance Fee. Most college savings plans charge annual maintenance fees. These fees 
usually range from $10 to $50. Many plans reduce or eliminate this fee for residents, if you make 
automatic contributions, or if you maintain a certain balance, typically $25,000. 
 Sales Charge (Front-end Sales Load). Several college savings plans charge a sales charge when 
you buy certain investment options within a plan or purchase a plan through a broker or 
investment adviser instead of directly from the state. Generally, you can determine the sales load 
by looking at the fees and expenses section of the offering circular or prospectus. Not every plan 
has a sales load. In some plans, a sales charge may only be levied on certain share classes of the 
plan. 
 Get a Break on Front-end Sales Loads. Like mutual funds, Class A shares of college savings plans 
often offer discounts that reduce the front-end sales loads you pay. The investment levels at which 
the discounts become available are called breakpoints. The amount of the discount is based on the 
size of your investment, and the discount increases as the size of your investment increases. You 
can learn more about breakpoints discounts in FINRA’s Investor Alert, Mutual Fund Breakpoints: 
A Break Worth Taking. 
 Deferred Sales Charge. A deferred sales charge or contingent deferred sales charge (CDSC) is a 
charge you pay when you withdraw money from an investment option or college savings plan. It is 
sometimes referred to as the back-end load. The charge may start out at 2.5% for the first year, and 
get smaller each year after that until it reaches zero. Generally, you can determine the deferred 
sales charge by looking at the fees and expenses section of the offering circular or prospectus. Not 
every college savings plan has a deferred sales charge. In some plans, a deferred sales charge may 
only be levied on certain classes of the plan. 
 Administration/Management Fee. This is the total annual college savings plan operating expenses 
expressed as a percentage of the plan's assets. For example, an expense ratio of 1% represents an 
annual charge to the plan's assets—including your proportional interest in those assets—of 1% per 
year. 
 Underlying Fund Expenses. Because college savings plan portfolios typically invest in a number 
of mutual funds, they bear part of the fees and expenses of these underlying funds. This expense is 
expressed as a percentage of a mutual fund's assets. Because college savings plan investment 
portfolios sometimes invest in a number of mutual funds, the offering circular or prospectus may 
contain fund expenses percentages for each of these funds. 
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Appendix 9 Text of the persuasive article 
Aviation Sales Tax 
Pennsylvania at a Competitive Disadvantage 
Aviation Industry Creates Jobs and Benefits 
There tends to be a lot of confusion and lack of understanding when it comes to a number 
of critical aviation issues and certainly that is the case as it relates to Pennsylvania's sales 
tax and its very detrimental impact on the Commonwealth's ability to participate to its 
maximum extent in the growing aviation industry. 
Far too often you will hear that airports and the aviation industry are a drain on the 
taxpayer and don't pay their fair share. As you know this could not be farther from the 
truth, as essentially aviation pays for aviation through a series of taxes and fees placed on 
only those using the system or service. However, it is all citizens who benefit greatly 
from aviation. In the Commonwealth's most recent comprehensive report describing the 
economic impact of aviation in Pennsylvania, its public-use airports create nearly 
300,000 jobs, generate in excess of $5.6 billion in payroll, and produce in excess of $12.6 
billion in economic activity. In addition to the significant economic benefits that aviation 
provides, Pennsylvania's airports add to the quality of life for its residents. Simply stated, 
Pennsylvania's citizens depend on aviation and need an efficient airport system. 
Competitive Disadvantage 
222 
 
 
However, with the current state aviation sales tax, Pennsylvania is at a competitive 
disadvantage with many other states and losing a significant amount of aviation-related 
business and jobs. Mr. Bill Patterson, owner of North Coast Air, a fixed-base operator at 
Erie International Airport, has stated emphatically that many aircraft owners fly their 
aircraft to aviation service firms in states where there is no aviation sales tax thus placing 
Pennsylvania aviation jobs at risk. Other competing states are recognizing that loss of 
jobs and tax revenue far outweighs the benefit of collecting the sales tax on aviation 
business. To that end: 
Four states (Alaska, Montana, New Hampshire, and Oregon) do not have state sales/use 
tax. 
Two states (Massachusetts and Rhode Island) do not impose sales and use tax on aircraft. 
Two states (Connecticut and Delaware) do not impose their sales and use tax on aircraft 
that weigh more than 6,000 pounds and do not impose their gross receipts tax on aircraft 
that weigh more than 12,500 pounds. 
A number of states such as Arizona, Florida, Kansas, Nebraska, Tennessee, and Texas 
have enacted what are known as 'fly away exemptions' (meaning that delivery can occur 
in the state, the state's sales tax will not apply if the aircraft is purchased by a non-
resident of that state and is removed within a certain period of time). 
While all of the above states have not attempted to quantify the overall revenue benefit to 
their state, each has concluded that the exemption has generated increased aviation 
activity, created more jobs, and brought in more revenue for businesses in the state. 
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The Future of Aviation in Pennsylvania 
In looking at this important issue, we must also look at Pennsylvania's future aviation 
sector job growth opportunities. Noted aviation expert Mike Boyd has consistently stated 
that with the introduction of the Boeing 787 aircraft will come the single most important 
transformational change experienced by the aviation industry since the advent of the 
commercial jet passenger aircraft. The significance of this is that the 787 will be the first 
aircraft in history to be made up of over 50% of composite (plastic parts). Due to the 
enormous cost savings through fuel efficiency as well as a number of other economic 
efficiencies, Mr. Boyd predicts that this will be the wave of the future with all aircraft 
transitioning from make up of less metal and more composites. The reason that this issue 
is a part of the sales tax discussion is that Mr. Boyd has also stated that with 
Pennsylvania's strong plastics industry capabilities, it can be well-positioned for these 
new economic opportunities. Furthermore, he notes that Pennsylvania, along with Ohio 
and Michigan, are very strong global investment targets. 
However, again with the sales tax issue, Pennsylvania will be at a competitive 
disadvantage in pursuing these opportunities. By comparison, the State of Colorado is 
seeking to end aircraft sales tax and its Governor Bill Ritter has recently stated that 
"aviation is one of the fastest-growing segments of our economy, but because of a 2.9 
percent sales tax companies are building manufacturing facilities and creating jobs in 
other states that don't impose sales tax on aircraft." 
We must recognize that any recommendation to provide exemption from Pennsylvania's 
sales and use tax for aircraft sales and maintenance activities will raise questions 
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regarding the need to compensate for potential loss of this revenue to the Commonwealth. 
However, strong consideration should be given to the additional tax revenue generation 
that will be realized through the collection of additional income and corporate taxes 
flowing to the state's coffers due to a sustaining and expanding aviation job base in 
Pennsylvania. 
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Appendix 10 Questions asked before reading articles 
These questions were asked before the participant was exposed to the two articles to be 
read, in order to get an idea of the participant’s familiarity with the subject matter. 
Instructions to participant:   Please indicate the degree to which you agree with the 
following statements: 
1.  I am very knowledgeable about tools for financing a college education. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
2.  I am very knowledgeable about sales tax issues. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
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Appendix 11 Questions asked after the factual article 
These questions are presented to the participant after he or she has completed reading the 
first of the two articles, and clicked a Web link that says “click here to answer some 
questions about this article.” When a question has a “correct” answer, the correct answer 
is indicated by a solid bullet. The indication of the correct answer is not shown to the 
participant. 
Question 1 helps assess the participant’s awareness of the article’s source in terms of 
authorship.  
1.  This article was written by: 
 An individual  (correct for conventional authoring condition) 
o A small team of authors 
o A public relations firm 
 A large collection of independent writers (correct for Wiki-style authoring condition) 
o A corporate project team 
o Students 
o Don't know. 
Question 2 helps assess the participant’s awareness of the article’s source in terms of the 
web. 
2.  Did this article originally come from a web page or website? 
 Yes  (correct for Wiki-style authoring condition) 
 No  (correct for conventional authoring condition) 
o Not sure 
o Don’t know 
Questions 3 through 7 ask about the participant’s perceptions about the material. There 
are no correct responses to these questions. 
3.  I believe this article is credible. 
o Strongly agree. 
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o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
4.  I believe this article is accurate. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
5.  This article thoroughly covers the topic. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
6.  The author(s) of this article is (are) knowledgeable about the subject matter. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
7.  This article is better than other articles about the same topic. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o I've never had any exposure to any other information on this topic before. 
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Questions 8 through 16 are factual questions that attempt to measure the participant’s 
comprehension and retention of the material in the article. Correct responses are 
indicated. Questions for the first of two articles are shown here. The factual recall 
questions for the persuasive article are different (see Appendix 12). 
8.  How many types of 529 college savings plans are there?  
o One 
 Two 
o Three 
o Four 
o Six 
o Don't know 
9.  Who is allowed to contribute to a prepaid tuition plan?  
o Just the student and his/her parents. 
o The student and the student's immediate family only. 
 Parents, grandparents, and others. 
o Anyone. 
o Don't know. 
10.  Does a prepaid tuition plan guarantee enough funds to pay for college?  
o No, there are no guarantees. 
o Yes, but it depends on the tuition cost at the chosen university. 
 Yes, if the sponsoring state offers such a guarantee. 
o Yes, prepaid tuition plans are always guaranteed because they are prepaid. 
o Don't know. 
11.  What is a limitation of 529 prepaid college tuition plans?  
o Only immediate family members may contribute money to the plan. 
 In many plans, participants must be residents of the sponsoring state. 
o Investment strategies in prepaid plans are quite conservative. 
o The article did not mention any limitations. 
o Don't know. 
12.  If a prepaid college tuition plan is not utilized for college tuition, what happens?  
o The full prepaid tuition amount is returned to the donor(s). 
 Only the original contributions to the plan are returned to the donor(s), less fees. 
o Only the original contributions to the plan are returned to the donor(s), less tax penalties. 
o The money in the plan is forfeited. 
o Don't know. 
13.  In a 529 College Savings Plan, who may be the beneficiary?  
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o Children of the donor. 
o Children or grandchildren of the donor. 
o Anyone in the donor's family except the donor himself. 
 Anyone. 
o Don't know. 
14.  One potential pitfall of investing in an out-of-state 529 plan is:  
o College Savings Plans charge higher fees to out-of-state participants. 
o A penalty is assessed if the funded school is not in the plan's state. 
 The donor may lose tax advantages offered to residents of the sponsoring state. 
o The beneficiary pays income tax on the funded amount in the sponsoring state. 
o Don't know. 
15.  Which choice best describes the contribution limits of College Savings Plans?  
o Low minimum investments combined with a maximum limit based on family income. 
 Low minimum investments combined with a maximum limit that varies by state. 
o High minimum investments combined with a maximum limit based on the beneficiary's 
age. 
o Low minimum investments combined with a maximum limit based on the beneficiary's 
age. 
o Don't know. 
16.  What did the article say about fees, charges, and expenses?  
 Slightly larger fees and expenses can make a big difference in your results. 
o Annual maintenance and administrative fees have the greatest impact on your results. 
o Taxes have the greatest impact on your results. 
o The younger the beneficiary, the lower the fees charged for administration of the plan. 
o Don't know. 
Questions 17 through 20 examine the attention paid to the brief author biography (or 
description of the Wiki-style website source) that appeared at the top of the article. 
The first set of questions 17 through 20 are for participants who are exposed to the 
conventional authoring condition. The second set of questions 17 through 20 are for 
participants who are exposed to the Wiki-style publicly-authored condition. 
17.  The author of this article:  
o works for a University finance department. 
o is a radio commentator on personal finance. 
o is an industry regulator. 
 has written four books. 
o Don't know. 
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18.  The author of this article has been interviewed regularly by: 
o CNBC 
 CNN 
o Sixty Minutes 
o Fox News 
o Don't know 
19.  Has this author been called to testify before Congress? 
o No. 
o Yes, once. 
 Yes, on several occasions. 
o Yes, frequently. 
o Don't know. 
20.  Where did this article come from? 
 A book written by the author. 
o An article in The Wall Street Journal 
o The author’s personal website. 
o A financial planning resource website. 
o Don’t know. 
 
17.  The authors of this article:  
o are employed together. 
o are employed in the finance industry. 
o are paid freelance writers. 
 are unpaid volunteers. 
o Don't know. 
18.  The authors of this article:  
o worked together under the website owner's supervision. 
 worked together collaboratively online. 
o worked separately as directed by the lead author. 
o worked independently of one another. 
o Don't know. 
19.  The article came from a website that:  
o emphasizes information on personal financial planning. 
o publishes information on a variety of financial topics. 
 emphasizes information on financing college educations. 
o publishes information on a wide variety of subjects. 
o Don't know. 
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20.  This article came from which website? 
 “Our College Finances” 
o “Financing a College Education” 
o “529 Plans” 
o “A Prepaid Education” 
o Don’t know. 
Questions 21 through 24 are asked only for those participants in the conditions where 
either the chart of Web activity history or the list of web-linked references is shown. 
21.  The article included a chart showing the recent history of its Web download activity 
[list of web-linked references]. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don’t know. 
Note to participant: If you didn’t notice a chart showing the recent history of Web 
download activity [list of web-linked references], please skip the remaining questions. 
22.  The chart showing the recent history of Web download activity [list of web-linked 
references] made the article seem to me to be more credible. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
23.  The chart showing the recent history of Web download activity [list of web-linked 
references] made the article seem to me to be more thorough. 
o Strongly agree. 
o Agree. 
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o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
24.  The chart showing the recent history of Web download activity [list of web-linked 
references] made the article seem to me to be more persuasive. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
233 
 
 
Appendix 12 Questions asked after the persuasive article 
Question 1 helps assess the participant’s awareness of the article’s source in terms of 
authorship.  
1.  This article was written by: 
 An individual  (correct for conventional authoring condition) 
o A small team of authors 
o A public relations firm 
 A large collection of independent writers (correct for Wiki-style authoring condition) 
o A corporate project team 
o Students 
o Don't know. 
Question 2 helps assess the participant’s awareness of the article’s source in terms of the 
web. 
2.  Did this article originally come from a web page or website? 
 Yes  (correct for Wiki-style authoring condition) 
 No  (correct for conventional authoring condition) 
o Not sure 
o Don’t know 
Questions 3 through 7 ask about the participant’s perceptions about the material. There 
are no correct responses to these questions. 
3.  I believe this article is credible. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
4.  I believe this article is accurate. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
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o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
5.  This article thoroughly covers the topic. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
6.  The author(s) of this article is (are) knowledgeable about the subject matter. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
7.  This article is better than other articles about the same topic. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o I've never had any exposure to any other information on this topic before. 
Questions 8 through 12 are factual questions that attempt to measure the participant’s 
comprehension and retention of the material in the article. Correct responses are 
indicated below, although they were not indicated to the participants. Questions for the 
second of the two articles are shown here. 
8.  This article advocated for an aviation sales tax exemption... 
  ...definitely. 
o  ...under limited conditions. 
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o  ...instead of fuel taxes 
o  ...in Delaware 
o  Don't know 
9.   The benefits of an aviation sales tax exemption listed in this article did NOT include: 
o Increased revenue for aviation businesses. 
o A better local employment outlook. 
o More tax revenue for Pennsylvania. 
 Better health care coverage for employees. 
o Don't know 
10.  The primary motivation for enactment of an aviation sales tax exemption is: 
o More jet fuel sales and therefore more fuel tax revenue. 
o Protection from foreign competition in aircraft sales. 
 A competitive disadvantage relative to nearby states which have enacted similar exemptions. 
o Relieving traffic congestion at Pennsylvania's larger airports. 
o Don't know 
11.  Pennsylvania is well positioned for a sales tax exemption now because: 
o of its proximity to tax-free Delaware. 
o of its border with New York State. 
 of its strong plastics industry capabilities. 
o of its weak economic outlook. 
o Don't know 
12.  What is "the wave of the future"? 
 Airplanes made more of composites than metal. 
o A tax-free aviation industry. 
o An abundance of "fly away exemptions." 
o Higher fuel costs. 
o Don't know 
The first set of questions 13 through 16 are for participants who are exposed to the 
conventional authoring condition. The second set of questions 17 through 20 are for 
participants who are exposed to the Wiki-style publicly-authored condition 
13.  The author of this article: 
 manages an airport. 
o is a tax accountant. 
o is an industry regulator. 
o has written several books. 
o Don't know. 
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14.  The author of this article serves on the Pennsylvania... 
o Sales Tax Policy Board 
o Tax Revenue Planning Commission 
 Aviation Advisory Committee 
o Aviation Industry Council 
o Don't know 
15.  The author of this article testified before the Pennsylvania State Senate 
Transportation Committee regarding the state's... 
o competitiveness and tax policies 
o competitive disadvantage 
o aviation laws and regulations 
 aviation industry 
o Don't know. 
16.  Where did this article come from? 
o A book written by the author. 
 An industry publication. 
o The author's personal website. 
o A business magazine. 
o Don't know. 
 
13.  The authors of this article: 
o are employed together. 
o are employed in the finance industry. 
o are paid freelance writers. 
 are unpaid volunteers. 
o Don't know. 
14.  The authors of this article: 
o worked together under a website owner's supervision. 
 worked together collaboratively online. 
o worked separately as directed by the lead author. 
o worked independently of one another. 
o Don't know 
15.  At the website on which this article appears, who may revise the article? 
o Only the article's original author. 
o The article's original author and those he/she designates. 
o The article's original author and the website's editors. 
 Anyone 
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o Don't know. 
16.  This article came from which website? 
 "Aviation Matters" 
o "Aviation Today" 
o "Pennsylvania Tax Matters" 
o "Pennsylvania Tax Issues" 
o Don't know. 
Questions 17 through 20 are asked only for the persuasive article, an article which 
attempts to persuade the reader to agree with a certain point of view. There are no 
correct responses to these questions. 
17.  This article advocated for an aviation sales tax exemption. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
18.  An aviation sales tax exemption should be implemented in Pennsylvania. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
19.  Without proposed sales tax exemption, Pennsylvania’s aviation industry will be at a 
competitive disadvantage relative to other states. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
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20.  Reading this article changed my opinion to be more in favor of the proposed sales tax 
exemption. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
Questions 21 through 24 are asked only for those participants in the conditions where 
either the chart of Web activity history or the list of web-linked references is shown. 
21.  The article included a chart showing the recent history of its Web download activity 
[list of web-linked references]. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don’t know. 
Note to participant: If you didn’t notice a chart showing the recent history of Web 
download activity [list of web-linked references], please skip the remaining questions. 
22.  The chart showing the recent history of Web download activity [list of web-linked 
references] made the article seem to me to be more credible. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
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23.  The chart showing the recent history of Web download activity [list of web-linked 
references] made the article seem to me to be more thorough. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
24.  The chart showing the recent history of Web download activity [list of web-linked 
references] made the article seem to me to be more persuasive. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
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Appendix 13 Questions asked at end 
The following questions are not specific to an article, and appeared for the participant 
after he or she completed and submitted responses to the persuasive article task’s 
questions. In other words, once the participant had answered two sets of questions, one 
after reading each article, the participant was asked to answer these general questions as 
the final task in the experiment. There are no correct answers to these questions. 
1.  The articles that I read during this experiment were credible. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
2.  The articles that I read during this experiment were accurate? 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
3.  The articles that I read during this experiment were thorough? 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
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The next few questions build an assessment of the participant’s expertise with the World 
Wide Web, and with Wiki-style websites. We are interested in whether Wiki experience 
influences the participant’s perceptions. 
4.  How often do you use the World Wide Web? 
o I don't use the World Wide Web. 
o Rarely or Infrequently. 
o Once or twice a week. 
o A few times each week, but not every day 
o At least once each day 
o Several times each day 
o Constantly 
5.  When receiving news, please rank which of these types of media you consult most 
often (1), which you consult less often (2), and which you consult least often (3). 
o 1  2  3 Traditional media (television, radio, newspapers, magazines, etc.) 
o 1  2  3 “New media” (blogs, RSS feeds, podcasts, websites, text messaging, etc.) 
o 1  2  3 Other types of media (“word of mouth,” electronic mail, etc.) 
6.  Do you know what a "Wiki style" website is?  
o Yes. 
o I think so. 
o Not sure. 
o No. 
7.  How often to you read or consult a “Wiki Style” website? 
o Never 
o Rarely or Infrequently. 
o Once or twice a week. 
o A few times each week, but not every day 
o At least once each day 
o Several times each day 
o Constantly 
o I don't know what a "Wiki Style" website is. 
8.  How often do you contribute to a "Wiki Style" website? 
o Never 
o Rarely or Infrequently. 
o Once or twice a week. 
o A few times each week, but not every day 
o At least once each day 
o Several times each day 
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o Constantly 
o I don't know what a "Wiki Style" website is. 
9.  I believe that information available from "Wiki style" websites is credible. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
10.  I believe that information available from "Wiki style" websites is accurate. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
11.  I believe that articles appearing on "Wiki style" websites are thorough. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
12.  Information found on "Wiki Style" websites is better than information found on other 
websites. 
o Strongly agree. 
o Agree. 
o Agree somewhat. 
o Neither agree nor disagree. 
o Disagree somewhat. 
o Disagree. 
o Strongly disagree. 
o Don't know. 
The following questions help to describe the demographic characteristics of the study’s 
participants in terms of age, education, and Web experience, but without collecting any 
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personally identifying information. The study uses aggregates that describe the 
participant group overall, not descriptions of individual participants. 
13.  What is your gender? 
o Female 
o Male 
14.  How old are you? 
o 18-21 years old 
o 22-25 years old 
o 26-30 years old 
o 31-40 years old 
o 41-50 years old 
o 51-60 years old 
o 61+ years old 
15.  What is your highest level of education? 
o Some high school 
o High school graduate 
o Some undergraduate study; no degree 
o Undergraduate degree 
o Some graduate study; no graduate degree 
o Graduate degree 
16.  Are you currently a student? 
o Yes 
o No 
17.  If you answered Yes above, what is your major (or primary area of study)? 
Note that the response to the question regarding the participant’s major is the only “fill 
in the blank” style question. The responses were re-coded during analysis to create 
groupings to simplify description of the participant group. 
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Appendix 14 Sources of Materials Used 
The factual article about personal financial planning addressed the pros and cons of 
various college savings plans, including state-sponsored “529” plans, and prepaid 
educational expense (“PEA”) plans. It was a shortened version of “College Savings 
Options,” which appears on the website of FINRA, the Financial Industry Regulatory 
Authority, at http://apps.finra.org/Investor_Information/Smart/529/301000.asp (retrieved 
January 4, 2009). 
In the conventional authoring condition, the author of the factual article was listed as 
Mark Kantrowitz, an expert on financing college educations, although he did not write 
the article used in this study. The biography shown to participants was a shortened 
version of the biography on Mr. Kantrowitz’s web page, at 
http://www.kantrowitz.com/kantrowitz/mark.html (retrieved January 4, 2009). 
In the Wiki-style authoring condition, the website cited as the source (“Our College 
Finances”) is fictitious. 
The persuasive article, advocating for a Pennsylvania sales tax exemption for the aviation 
industry, is an excerpt from testimony that Kelly J. Fredericks, Executive Director of the 
Erie Municipal Airport Authority, gave before the Pennsylvania State Transportation 
Committee on October 3, 2007.  
In the conventional authoring condition, the author of the persuasive article was listed as 
Kelly J. Fredericks. Mr. Fredericks was the author of the material. The biography shown 
reflects the position he held at the time of the testimony; he is no longer in that position. 
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In the Wiki-style authoring condition, the website cited as the source (“Aviation 
Matters”) is fictitious. 
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Appendix 15 Bivariate Correlations 
In Tables 51, 52, and 53, shaded figures indicate significant correlations, p<0.05. See 
Data Analysis section 5.1.7. 
Table 51: Bivariate correlation of five quality measures for the factual article 
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Table 52: Bivariate correlation of five quality measures for the persuasive article 
 
 
Table 53: Bivariate correlation of five quality measures within subjects 
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(are) knowledgeable about the 
subject matter. 0.769
I believe this article is credible. 0.279
I believe this article is accurate. 0.088
This article thoroughly covers the topic. ‐0.053
The author(s) of this article is (are) 
knowledgeable about the subject matter. 0.200
This article is better than other articles 
about the same topic. 0.561
Within subjects
(repeated measures)
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